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Moſt Reverend Father in Gop, 


THOMAS, 


Lord Archbiſhop of CanTErBURY, 
. Primate of All ENGL AND, &c. 


The Surviving TRUST EE of the Honourable 
Mr. BOYLE's LEcTuREs. 


May it pleaſe Your GR ACE, 
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| DAMES =O 2 M A Y N juſtly | put theſe 
H———am L:cTUurzEs under Your. 
GRACE's Patronage, their 


— — Z — — 
T. Nie; 8 


2 Publication being wholly 
Q * 17 
1 owing to You : For having 
. the Honour to be a Mem- 
— 2, ber of the Roy aL SOCIETY, 
as well as a Divine, I was minded to try 
LR what 
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iv The DEDICATION. 

what I could do towards the Improvement 
of Philoſophical Matters to Theological Uſes ; 
and accordingly laid a Scheme of what 

have here Publiſhed a Part of; and when 

had little elſe to do, I drew up what I had 
to ſay, making it rather the diverting Exer- 
ciſes of my leiſure Hours, than more ſerious 
Theological Studies. This Work (although I 
made a confiderable Progreſs in it at firſt, 
whilſt a Novelty, yet) having no Thoughts 
of Publiſhing, I laid aſide, until Your GRACE, 
being informed of my Deſign by ſome of my 


Learned Friends, both of the Clergy and 


Laity, was pleaſed to call me to the unex- 
pected Honour of _ Preaching Mr. Boyle's 
LrecTuREs: An Honour I was little aware 
of in my Country Privacy, and not much 
acquainted with Perſons in High Stations, 
and not at all particularly with Your GRACE. 
So that therefore as it pleaſed Your G R Ac E, 


not only to confer an unſought profitable 


Honour upon me (a Stranger) but alſo to con- 


tinue it for two Years, out of Your good 


Opinion of my Performance, in ſome Mea- 
ſure, anſwering Mr. Boyles End; fo I can do 
no leſs than make this publick, grateful Ac- 
knowledgment of Your GRACE“ s great and 
unexpected Favour. > Org: 


But it is not myſelf alone, but the whole 
LECTURE alſo is beholden to Your GRACE“ s 
kind and pious Endeavours, It was You that 
encouraged this Noble Charity, and aſſiſted 

mn 
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in the Settlement of it, in the Honourable 
Founder's Life-time; and fince his Death, it 
was You that procured a more certain Salary 
for the LEecTuURERs, paid more conſtantly 
and duly than it was before *, e 


Theſe Benefits, as I myſelf have been a 
Sharer of, ſo I ſhould be very ungrateful, 
ſhould I not duly acknowledge, and fepay 


* It many not only gratify the Reader's Curioſity, but alſo 
be of Uſe for preventing Encroachments in Time to come, to 
give the following Account of Mr. Boy/e's Lectures. h 

Mr. Boyle, by a Codicil, dated Juby the 28th, 1691. and 
annexed to his Will, charged his Meſſuage, or Dwelling- 
Houſe, in St. Michael's Crooked-Lane, London, with the Pay- 
ment of the clear Vearly Rents and Profits thereof, to ſome 
Learned Divine in London, or within the Bills of Mortality, 
to be Elected for a Term not exceeding Three Years, by his 
Grace the preſent Lord Archbiſhop of Canterbury (then Dr. 
Teniſon) Sir Henry Afpurſl, Sir John Rotheram, and Fohn Eve- 
hn, Eſq;. The Bufineſs he appointed thoſe Lectures for, was, 
among others, To be ready to ſatisfy real Scruples, and to an- 
fuer ſuch new Objections and Difficulties as might be ſlarted, to 
avhich good Anſwers had not been made. And alſo, To Preach 
Eight Sermons in the Year; viz. the firſt Monday of January, 
February, March, April, and May; and of September, Octo- 
ber, and November. The Subject of theſe Sermons was to be, 
The Proof of the Chriftian Religion againſt Notorious Infidels ; 
viz. Atheiſis, Pagans, TFews, aud Mahometants; not de- 
Seending lower to any Controverſies that are among Chriſtians 
themſelves. But by reaſon the Lecturers were ſeldom continued 
above a Vear, and that the Houſe ſometimes ſtood empty, and 
Tenants brake, or failed in due Payment of their Rent, there- 

fore the Salary ſometimes remained long unpaid, or could not 
be gotten without ſome Difficulty: To remedy which Incon- 
venience, his preſent Grace of Canterbury procured a Yearly 
Stipend of 50. to be paid Quarterly for Ever, charged upon 
a Farm in the Pariſh of Brill, in the County of Bucks : Which 


Stipend is accordingly very duly paid, when demanded, with» 
out Fee or Reward, 7 


az 


pd 

with my repeated Thanks and good Wiſhes. 
And that the Infinite Rewarder of Well: do- 
ing, may give Your GRA E a plentiful Re- 
ward of theſe, and Your many other, both 


Publick and Private, Benefactions, is the 


hearty Wiſh of 


Your GRACE's 
24% Hunble ond Thankful 


Son and Servant, 


W. DERH AM. 


U 
Ne 


S the Noble Founder of the 
LECTURES I have bad 
the Honour of Preaching, 
was a great Improver of 
Natural Knowledge, /6, in 
ell Probability, be did it out 
of a pious End, as well as 
in Purſuit of his Genius. For it was his ſet- 
tied Opinion, that nothing tended more to cul- 
tivate true Religion and Piety in a Man's 
Mind, than a thorough Skill in Phileſoþby. 
And ſuch Effect it manifeſtly had in him, as is 
evident from divers of his publiſhed Pieces; 
from his conſtant Deportment = | 
| in never "mentioning the , 
Name of Gop without a yu, p. 24. 
Pauſe, and viſible Stop in his 
| Diſcourſe; and from the noble Foundation of 
his Lectures for the Honour of Go p, and the 
generous Stipend he allowed for the ſame, _ 
A 4 | And 
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And foraſmuch as his Lectures were 3 - 
by him for the Proof of the 
WD ur. Box- Chriſtian Religion againſt A“ 
theiſts and other notorious 
Infidels, 7 thought, when' I had the Honour to 
be made his Lecturer, that I could not better 
come up to his Intent, than to attempt a Demon- 
ftration of the Being and Attributes of Go p, 
in what I may call Mr. Boyle's own, that is, 
Phyſico-Theological Way. And, beſides that, 
as it was for this very Service that I was called 
fo this Honour, I was the more induced to follow 
this Method, by reaſon none of my learned and 
ingenicus Predeceſſers in theſe Leclures have done 
it on purpoſe, but only caſually, in a tranſi ent, 
piece- meal Manner; they having made it their 
 Bufineſs to prove the great Points of Chhriſtia- 
nity in another Way, which they have accord- 
ingly admirably done. But confidering what our 
Honourable Founder's Opinion was of Na- 
tural Knowledge, and that his Intent was, 
that theſe Matters, by paſſmg through divers 
2 Hands, and by being treated of in different 
= Methods, ſhould take in moſt of what could be 
| ſaid upon the Subject; ] hope my Performance 
| may be acceptable, although one of the meaneſt. 
1 As for others, who have befere me done ſome- 
thing of this hind, as Merſenne on Geneſis; 
Dr. Cockburne in his Eſſays; Mr. Ray in his 
| Wiſdom of Go p, Gc. and I may add the firſt 
ft of Mr. Boyle's Lecturers, the moſt learned Dr. 
1 Bentley, in his Boyle's Lectures, the eloquent I 
: Arci, 22 %% of Cam bray (and, 1 heater, the inge- F 
 mivus 
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nious Monfieur Perault hath ſomething of this 
Kind, but never ſaw it) I ſay, as to theſe harn- 


ed and —_ Authors, as the Creation is an 


ample Subject, ſo J induſtriouſiy endeavoured to 


avoid doing over again what they before had done ; 
and for that Reaſon did not, for many Years, 
read their Books, until I had finiſhed my own. 
But when I came to compare what Js of us 
had done, I found myſelf in many Things to have 
been anticipated by ſome or other of them, eſpe- 
cially by my Friend, the late Great Mr. Ray. 
And therefore in ſome Places I ſhorten'd my Diſ- 
courſe, and referr'd to them; and in a few o- 


thers, where the Thread of my Diſcourſe would 


| have been interrupted, I have made uſe of their 


Authority, as the beſt Fudges; as of Mr. Ray's 


for Inſtance, with relation to the Mountains, 


and their Plants, and other Proefts. If then 


the Reader ſhould meet with any thing mentioned 


before by others, and not accordingly acknowledged 


by me, I hope he will candidly think me no Pla- 


giary, becauſe I can aſſure him T have all along 
(where I was aware of it) cited my Authors 
with their due Praiſe. And it is ſtarce poſſible, 
when Men «rite on the ſame, er a Subject near 
a-kin, and the Obſervations are obvious, but 
that they muſt often hit upon the ſame Thing : 
And frequently this may happen from Perſons 
making Obſervations about one and the ſame 
Thing, without knowing what each ether hath 
done; which indeed, when the firſt Edition of 
my Book was nearly printed off, I found to be 
my cwn Caſe, having ( fer want of Dr. Hook's 
| Micro- 


x | 6 


Micregraphy being at hand, at being a ver 
Farce Bok F end 3 Tears fince I 125 77 
giving Deſcriptions of two or three Things, which 
4 thought had not been tolerabl *; well oh ſerved be- 
fore, but are deſeribed 2 I by + Curious 

Gentleman. 5 

One is a F eather, be Mechani iſm of which 
we in the main agree in, except in his Repreſen- 
tation in Fig. 1. Scheme 22. which is ſomewhat 
34 from what ] have repreſented in Fig. 18. 

But I can fland by the Truth, though not 

he Elegance of my Figures. But as to the other 
Differences, they are accidental, occafion'd by our 
taking the Parts in a different View, or in a 
different Part of a Vane; and to ſay the Truth, 
(not flattering myſelf, or detratti ng from the 
admirable Obſervations of that Great Man) I 
have hit upon a few Things that eſcap'd him, 
being enabled to do ſo, not only by the Help of 
fich Microſcopes as he made uſe of ; but alſo by 
thoſe made by Mr. Wilſon, which exceed all I 
ever Jaw, whether of Engliſh, Dutch, «r 
Italian Make; ſeveral of which Sorts 7 have 

| zen and examined. 

h The other Thing we have both of us. figured 

i and deſcribed, is, The Sting of a Bee or Waſp ; 

[f in which ae differ more than in the laſt. But 

| by a careful Re-examination, J find, that al- 

| theugh Dr. Hook's Obſervations are more criti- 

Wl cal than any where before, yet they are not ſo 

q true as mine. For as to the Scabbard (as be 

jt calls it) I could never diſcover any Beards 

thereon; and I dare be confident there are none, 


W Ann ns =_ - 


but what are on the two Spears. And as to 
the Point of the Scabbard, be hath repreſented 
it as tubular, or Bluntifh at the Top; but it 
really terminates in a ſharp Point, and the 
two Spears and the Poiſon come out of a She, 
or longiſh Hole, a little below the Top ur 
Point. And as to the Spears, he makes them 
to be but one, and that the Point thereof 
lies always out of the Scabbard. But by a ftriet 
Examination, they will be found to be tao, as T 
have ſaid, and that they always lie within the 
Scabbard, except in Stinging; as I have repre- 
ſented them, in Fig. 21. from the tranſparent 
Sting of a Waſp. And as to the Spear being 
made of the Foints, and parted into two, as his 
Fig. 2, Scheme 16. repreſents, I could never 
upon a Review, diſcover it to be ſo, but imagine, 
that by ſeeing the Beards lying upon, or behind 
the Spears, he might take them for Foints, and 
by ſeeing the Point of one Spear lie before the 
other, he might think the Spear was parted in 
#wo. But leſt the Reader ſhould think himſelf 
impoſed upon by Dr. Hook, and my Self, it is 
neceſſary to be obſerved, that the Beards (or 

Tenterhooks, as Dr. Hook calls them) lie only 
on one Side of each Spear, not all round them ; 
and are therefore not to be ſeen, unleſs they are 
laid in a due Poſture in the Microſcope ; viz. 
ide ways, not under, or a top the Spear. 

The laſt Thing (which ſcarce deſerves men- 
tion) is the Mechaniſm of the Hair, which Dr. 
Hook found to be ſolid, like a long Piece of Horn, 


not — as * Found it in ſome . Ani mali. 
And 
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And T have Found both thoſe Great Men to be in 
Some Meaſure in the Right, the Hair of ſome 
Animals, or in fome Parts of the Body, being 
very little, if at all, tubular; and in others, 
particularly Mice, Rats, and Cats, 7o be as 
I have repreſented in my Fig. 14, Ge. 
And now, if my Inadvertency in other Things 
bath no worſe. Effeft than it hath had in theſe, 
namely, to correct, or clear others Obſervations, 
I hope the Reader oill excuſe it, if he meets wi th 
any more of the like Kind. But net being con- 
ſerous of any ſuch thing (although probably there 
may be many ſuch) I am more ſollicitous to beg 
the Reader's Candor and Favour, with relation 
both to the Text and Notes: In the former of 
which, I fear he will think I have as much un- 
der-done, as in the latter over-done the Matter : 
But fer my Excuſe, I defire it may be conſidered, 
That the textual Part being Sermons, to be de- 
livered in the Pulpit, it was neceſſary to inst 
but briefly upon many of the Works of Gop, 
and to leave out many Things that might have 
been admitted in a more free Diſcourſe. So that 
=. T wiſh it may not be thought ] have ſaid too much, 
in rather than too little, for ſuch an Occaſion and | 
Place. And indeed, I had no ſmall Trouble in 
| expunging ſome T! bings, altering many, and 
| feftening the moſt, and, in a word, giving, in 
1 ' ſome Meaſure, the Whole a di ferent Dreſs than 
1 what I had at firſt drawn it up in, and what it 
4 now appears in. 


1 | And as for the Notes, which may be thought 

| too large, * confe eſs 1 might _ Shortened — 

1 and 
g f 
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and had Thoughts of dbing it, by caſting fome of 
them into the Text, as an ingenious learned 

Friend adviſed. But when I began to do this, 
J. found it was in a Manner to new-make all, 
and that I ſhould be neceſſitated to tranſcribe the 
greateſt Part of the Book, which (having no 

Aſiſtant) would have been too tedious for me, 
being pretty well fatigued with it before. I then 

thought it beſt to pare off from ſome, and to leave 

3 out others, and accordingly did ſo in many Places, 

3 and would have done it in more, particularly 

n many of the Citations out of the Ancients, 

both Poets and others; as alſo in many of the 

Anatomical Obſervations, and many of my 

* own and others Obſervations : But then I con- 

* Fired, as to the Firſt, that thoſe Citations do 

(. many of them at leaſt) ſhew the Senſe of Man- 

Lind about GO p's Werks, and that the moſt of 

them may be acceptable to young Gentlemen at the 

F Untverſittes, for whoſe. Service theſe Lectures are 

greatly intended. And as to the Anatomical 

Mutes, and ſome others of the hke Nature, moſt 

/ them ſerve, either to the Confirmation, or the 

Iluſtration, or Explication of the Text, if not 

90 the learned, yet to the unſkilful, leſs learned 
Reader; for whoſe Sake, if I bad added more, 
I believe be would forgive me. And laſjily, as to 
* the Obſervations of myſelf, and ſome others, 
3 where it huppens that they are long, it is commonly 
N ehere a Neceſſity lay upon me of fully expreſſing 

| the Author's Senſe, or my own, or where the 
Thing was new, and never before publiſhed ; in 

which Caſe, it was neceſſary to be more __ 

| | an 
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and Particular, than in Matters better known, 
or where the Author may be referred unt. 

In the former Editions I promiſed another 
Part I had relating to the Heavens, if I was 
thereunto encouraged. And two large Impreſ- 
frons of this Book having been ſold off fo as to 
admit of a Third before the — Was gone about; 
and hearing that it is tranſlated into two, if noi 
three Languages; but eſpecially being importuned 
by divers learned Perſons, both known and un- 
e. I have thought myſelf ſufficiently engaged 
fo perform that Promiſe ; and bave according- 

h publiſhed that Part. 

So that I have now carried my Survey thro 
no Parts of the viſible Creation, except the 
Waters, which are for the moſt Part om! tted ; 
ond the Vegetables, which, for want of Time, 
Jas forced to treat of in a perfunctory Man- 
ner. And to the Underſtanding of the former of 
theſe, having received divers Sollicitations from 
Perſons unknown, as well as known, I think my- 
ſelf bound in Civility to own their Favour, and 
to return them my hearty Thanks for the kind 
Opinion they have ſhewn of my other Perfor- 
mances, that they have encouraged me to under- 
take this other Tast. And accordingly I bave 
begun it, and (as far as my. Affairs will per- 
mit) have made Jome Progreſs in it: But Age 
and Avocations growing upon me, I begin to fear 
T fhall ſcarce be able to finiſb it as I would, and 
therefore muſt recommend that ample and noble 
Subject to others, who have more Leiſure and 
aould do it better than I. 

As 
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As to Additions, I have been much ſollicited 
hereunto by divers curious and learned Perſons, 
who would have had me to inſert ſome of their 
Obſervations, and many more of my own ; but 
ina Work of this Nature, this would have been 


endleſs: And although the Book would thereby be 


rendered much better, and more compleat, yet I 
could by no means excuſe ſo great an Injuſtice to 
the Purchaſers of the former Editions. And 
therefore (except in the ſecond Edition, where 
if was not eaſy to be avoided) few Additions 


have been made, beſides what were Typographical 


or of ſmall Conſideration. Only in the third 
Edition I amended the firſt Paragraph of Note 1. 
Chap. 5. Book 1. concerning Gravity; and in 
the Fourth, Page 16, and 18, J inſerted tao 
Paſſages out of Seneca, that were inadvertently 
left out, and corrected many Things, that upon 

a careful Review, ſeemed to want Amendment. 


And laſily, as to the following Analyſis, it 


Was added at the Requeſt of fome of my learned 


and ingenicus Friends; and although it might 
have been contracted, they would not ſuffer it to 


be ſo. 


AN 


vederg vage Ned E/ d 
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AN 


ANALYSIS 


O F THE 


Following Book. 


S5S05556 590909065 SSSO000060 
'TH Works of the Creation relating to our Terraqueous 


ae ee eater. 


ads 


Toll 


Globe, are ſuch as are viſible in the 


Outworks or Appendages of the Globe, wiz, theſe Three: 
ſ 1. The Atmoſphere, | 


"Compoſed of Air and Vapours, Page 4+ 
| Uſeful to | 

{ Reſpiration and Animal Life 5. 
Vegetation of Plants 9. 
Conveyance of 


S , The winged Tribes, 


: 


Sound 11. 
The Functions of Nature. 
Reflecting and Refracting Light 12. 
( Containing the 
| Winds, which are of great Uſe and Neceſſity 
| f th the Salubrity and Pleaſure of the Air 14. 


In various Engines 18. 
In Navigation. 

WES and Rain : Of great Uſe to the | 
Refreſhment of the Earth and the Things therein 20 
Origine of Fountains, according to ſome 23. 


2. Light. Its 
| (Fountain 26. 


| Wonderful Neceſſity and Uſe. 
4 ee by Glaſſes 28. 
ocity. 

{Expanſion 29. 


(. Gravity. 


Its 


[ ii * 
5 Its great Benefit 33. 
Cauſe of Levity, which is of great Uſe in the World 35. 
{ Terraqueous Globe itſelf, Of which I take a View in 

General, of 
"its Spherical Figure, which is the moſt commodious in 
regard of 
Light 40. 
> Hoke, : 
2 Lodgment of the Waters. 
' The Winds 41. 
i | Its Bulk 43. 7, 
4 Its Motion 76:4. 


LL Annual. 
4 Diurnal. 
| | Its Place and Diſtance from the Sun, and other Heavenly 
Bodies 46. 


les Diſtribution, ſo as to cauſe all the Parts of the Globe to 
Balance each other 48. 

Be helpful to one another. 

The great Variety and Quantity of all Things ſerving for 
Food, Phyſick, Building, and every Uſe and Occaſion 
of all Ages, Places, and Creatures 53. 

An Objection anſwered 55. 

| Particular, of the Earth; of its 

# Conſtituent Parts, viz. Its 

"Souls and Moulds, neceſſary to the 

| Growth of various V egetables 61. 

Various Occaſions of Man, and other Animals 62. 

Various Strata or Beds, affording * for 

1 | C Tools. 

Firing. 

} Building. 

Dying, and b of other Things 64. 

| C Conveyance of the {ſweet Fountain- Waters 65. 

Subterraneous Caverns and Vulcano's ; of great Uſe to the 

Countries where they are 67. 

(Mountains and Valleys, Which are notrude Ruins but Works 

of Deſign, inaſmuch as this Structure of the Earth is 

The moſt Beautiful and Pleaſant. 

The moſt Salubrious: to ſome Conſtitutions, the Hills; 
to ſome, the Valleys 71. 
Beit to ſkreen us, and other Things 72. 
< Beneficial to the 
Production of various Vegetables. 


Harbour and Maintenance of various Animals 73. 
Generation of Minerals and Metals 75. 
Abſolutely neceſſary to the Conveyance of the Rivers; and 
| in all Probability to the Origin of Fountains 16. 


Con- 


1 
"Senſitive, ſome Things are | 
Common to all the Tribes, particularly theſe Ten: 


q 


m |] 


Concluſion againſt blaming GOD 81. 


$ Inhabitants ; which are either Senſiti ve or Inſenfitive. 


Concerning the 


Cl. The Five Senſes and their Organs ; the 85. 


[| 


| 


i 


E 


„ 


ye, an admirable Piece of Mechaniſm in regard of its 


Form, for the moſt part Spherical, which is beſt for _ 


, The Reception of Objects. 
Motion of the Eye 99. 
Situation in the moſt: commodious Part of the Body 
of every Creature. 
Motion, in ſome Animals. 
Every Way. 
f Fixed; and the excellent Proviſion in that 
Caſe i. | 
Size; which is in 5 
All Creatures, according to their Occaſrons. 
0 Such as live Abroad in the Light, larger. 
Such as live under Ground, leſs. 
Number, in ſome Animals: 


Two 94. 
More: Together with the wiſe Proviſion to pre- 
vent double Viſion. | 


Parts; ſome of which are viewed 
Tranfiently, the Arteries, Veins, and ſome of 
the Muſcles and Tunicks. | 
More ſtrictly, ſome of the 
| { Muſcles, and the excellent Proviſion made for 
their peculiar Uſes, Equilibration, &c. 95. 
Tunicks : Among which the various Aper- 
| tures, Forms, and Poſitions of the Pupil 
are particularly noted 99. | 
Humours, eſpecially the prodigious Finery and 
Compoſition of the Cryſtalline, according to 
Mr. Lewwenhoeck, 
{ Nerves 105. | 
Optick. 
Motory. 


Of erect Viſion 111. 


Guard and Security, provided for by 

The Reparation of the Aqueous Humour. 
Covering of the Eye-lids. 

Strong and curious Bones. 

Hard and firm Tunicks. 
Wichdrawing them into their Heads 109. 


a2 


| 


| 
| {mh 
| are, the 


wi 


Organ, the Ear 113. 

| Double, enabling us to hear every Way, and a 
| good Proviſion for the Loſs or Hurt of one. 

Situated in the very beſt Place for Information, 

> | Security, and near the Eye and Brain. 

(The Fabrick of the - 

3 Outward Ear, which is in | 

All Creatures formed, guarded, placed, and 
every way accoutered according to their 

ET various Places and Occaſions 115. 

| { |] an ſuitable to his ere& Poſture; and all its 


| Hearing. Tis 


| lined with the nauſeous Ear-wax for a Guard. 
| Tuba Euſtachiana 122. | 


and to aſſiſt the Sound. 
Tympanum, and its Membrane, Muſcles, and 
four little Bones to correſpond to all Kinds 
of Sound. 
Labyrinth, Semicircular Canals, Cochlea; all 
made with the utmoſt Art 127. 


b 


to the Heart; whence a great Sympathy be- 
_ tween thoſe Parts 128. 
Object, Sound. Under which ] conſider, 
| The Improvements thereof by the Wit of Man 129. 
Its great Neceſſity, and excellent Uſes 132. 
C Clts Pleaſure, and the Power of Muſick 134. 
Smelling. In which Senſe theſe Things are remarkable, the 
Noſtrils, always open, cartilaginous, and endowed 
| 1th Muſcles 137. — 
Laminæ, ſerving for 
A Guard againſt noxtous Things 138. 
J The ſpreading of the Olfactory Nerves. 


1421 

LProdigious Uſe of it in all, eſpecially ſome of the 
Irrationals 139. „ 

Taſte. The Things moſt remarkable in which Senſe 


Nerves ſpread about the Tongue and Mouth, with 
their Guard. N 
The Papillæ, nearly made 140. 5 
35 Situ- 


1 Parts, the Helix, Tragus, Concha, &c. admi- 
rably ſuited to the Reception and Meliorati- 
on of Sounds, and the Security of the Part. 
| [ Inward Ear: In which I take a View of the 121. + 
| [Auditory Paſſage, curiouſly tunnelled, tortu- 
ous, and ſmooth; and being always open, is 


Bone, particularly hard and context for Guard, 


| |[ Auditory Nerves, one of which is ramified to 
— 7 the Eye, Tongue, Muſcles of the Ear, and 


* 
= A WA 
N 


$3 Is 


ral 
ER 


25 


22 


- 
. 

n _ = _ * Te —_ Es : ON Ty — 3 8 

4 A. 2 L 3 * N 1 ” Sos, Ws i 2 + 8 rf 44 > 2 a 7 

N SE Wy n 3 r 85 5 4 : Gs 
* 3 485 998 5 * b ” 4 i Vos „ 5 7 gy R . 4 5 = 

3 t A 4 ie r 7 8 FRI HE”, 

> RE F ³˙ A ˙ w 2 ns BEA OG Es, 2 — ß . — 8 2 1 

Dr SO 7 5 a 3 8 e N . x . 15 r 5 RY 1 12 0 


© a ee 
3 
e 


F SY: 5 * 
Ps 3 n 8 ä Ya ” 


, * 7 
RE IST TY 
Nee 
W 7 
e 
2 * 2 3 * 
mp 29 9 


. 
EOS 


| 


A 


L Þ] 

| | Situation thereof to be a Centinel to the Stomach 
and Food. 
Conſent thereof with the other Senſes, by ſome 
Branches of the fifth Pair 141. 
Feeling 142. 

Whoſe Organ is the Nerves 143. 

Which is diſperſed through every Part of the Body, 

and the admirable Benefit thereof. 

II. Reſpiration the grand Act of Animal Life 145. 
Miniſtring to the Circulation of the Blood an Diaſtole 
of the Heart. | 
The Parts concerned therein are, 

The Larynx, with its great Variety of Muſcles, & 2 

for Reſpiration, and forming the Voice 148. 

\ Trachea and Epiglottis, exquiſitely contriv'd and made. 
Bronchi and Lungs, with their curious Arteries, Veins. 

and Nerves 150. 

1 Diaphragm, and the ſeveral Muſcles concern'd. 
{ Its Defects in the. 

Feetus in the Womb 153. 
Amphibious Creatures 157. 
Some Animals in Winter. 
III. The Motion of Animals: Concerning which [ conſider 
Tranſiently the 
Muſcles, and their Strud ure, their Size, Faſtening 
to the Joints, Motions, Ge: red: 
Bones, and their curious Make. 
Joints, with their Form, Bandage, and Labriciey 161. 
| Nerves, and their Origine, Ramifications, and Inoſcu- 
lations. 

More particularly the Loco- motive Act itſelf, which is 
Swift or flow, with Wings, Legs many or few, or none 
at all, according to the various Occaſions and Ways 
of Animals Lives. As particularly in 
Reptiles, whoſe Food and Habitation 1s near at hand. 

Man and Quadrupeds, whoſe Occaſions require a lar- 
4 ger Range, and therefore a ſwifter Motion 164. 
Birds, and Inſects, whoſe Food, Habitation and Safety 
require yet a larger Range, and have accordingly 
a yet ſwifter Motion and direct Conveyance. 
Geometrically and neatly performed by the niceſt Rules. 


N 


(Well provided for by the 


, Due Equipoiſe of the Body 165. 

Motive Parts being accurately placed with end to 
the Center of the Body's Gravity, and to undergo. 
their due Proportion of Weight a and Exerciſe. 


a 3 IV. The 


vi] 
IV. The Place allotted: to the ſeveral Tribes of Animals 
to Live and Act in. In concerning which I obſerve, that 


Their Organs are adapted to their Place 167. 6 
All Places habitable are duly ſtocked. 
Various Animals have their various Places; and the 
| Wiſdom thereof 168 
IV. The Balance of Animals Numbers, ſo that tho Fold 
| is not | | | 
| Gveritocked by their Increaſe. 4 
| popula: ted by, their Death. [ 
I W ich is effected in I 
The ſeveral Tribes of Animals by a due Pr oportion is in tae I 
Length of their Life 169. _ 
Number of their Young, in 5 
1 8 Uſeful Creatures being many. 4 
| | a Pernicious few. 2 
| | Man very remarkably, by the 3 
| Different Length of his Life. 2 
Soon after the Creation 171. 2 
When the World was more, but not fully pe- - 
pled ibid. 6 
| When it was ſufficiently ſtocked, down to the pre- 
| ſent Time. 1 
Due Proportions of Marriages, Births, and Burials 174. 
| Balance of Males and Females 175. _ 
{ [| VI. The Food of Animals. In which the Divine Manage 
: ment and Providence appears, in the 179. Y 
(Maintaining ſuch large Numbers of all Kinds of Ani- 3 
| mals on the Land, in the Seas, and divers Places too 
't | | unlikely to afford ſufficient Food. E 
1 | Adjuſtment of the Quantity of Food to the Number of © 
1 Devourers, ſo that 
Bil There is not too much, ſo as to rot, and annoy 
I itt the World 181. : 
1 The moſt Uſeful is the moſt Plentiful, and eaſieſt i 
Propagated ibid. 1 
| Deiight which the various Tribes of Animals have to the #B 
| Varieties of Food, ſo that what is grateful to one, is 
nauſeous to another : Which is a wiſe Means to cauſe 1} 
All Creatures to be ſufficiently ſupplied. 9 
| | | ) All forts of Food to be conſumed. 1 
| The World to be kept ſweet and clean by thoſe 
| Means 183. 
| | | Peculiar Food, that particular Places afford to the Cre 
tures refiding therein 184. M 
Curious Apparatus in all Animals for Gathering, and 1 
Win Digeſtion of their Foed, viz. the 3 
Mouth, I 


3 


vil ] 


| 1 - Mouth, nicely ſhaped for Food, &c. In 


Some, little and narrow 189. 
| Some, with a large deep Inciſure. 


| | | } Inſe&s very notable to catch, hold and, devour 


Prey; to carry Burdens, to bore and build their 


Habitations 199. 


A 


Birds as notable, Horned in all. In ſome | 
Hooked for Rapine, climbing, ©. 192. 
| Sharp and ſtrong to pierce Trees, Ic, 
Long and ſlender to grope. 
Long and broad to quaffer. 
| | | Thick and ſharp-edged to huſk Grain. 
Il Compreſſed to raiſe Limpets, &c. | 
| | Teeth, which are peculiarly hard, firmly inſerted in 


Ii the Jaws, variouſly ſhaped in the ſame, and different 


| | Animals, deficient in young Creatures, We. 194. 
Saliva! Glands, commodiouſly placed for Maſtication 
and Deglutition 196. | 
Muſcles and Tendons, ſerving to Maſtication, ſtrong 
and well lodged. EE 
Gullet, fized according to the Food ; with curious 
Fibres, c. ibid. | 
Stomach ; 197. | 
Which hath a curious Mechaniſm of Fibres, Tu- 
| nicks, Glands, Nerves, Arteries, and Veins. 
Whoſe Faculty of Digeſtion by ſuch ſeeming weak 
| Menftruums is admirable. | 
Whoſe Size and Strength is conformable to the 
| | | Nature of the Food, or Occaſions of Animals. 
| | Which is in 
Tame Animals but one. 
Ruminants, Birds, &c. more. 
Guts, whoſe Tunicks, Glands, Fibres, Valves, and 
| | Periſtaltick Motion, deſerve Admiration 201. 
Lacteals, together with the Impregnations from the 
{ Pancreas, Gall, Glands, and Lymphæducts. 
{ Sagacity of all Animals in finding out, and providing 
Food. In | 
Man leſs remarkable for theſake of his Underſtanding 202 
5 Inferior Creatures. In ſuch as are | 
Come to mature Age, and are able to help themſelves, 
by their | | 
Accurate Smell 203. 
Natural Craft. 


8 


f | 
4 ! Hunting and groping out of Sight, 
| Seeing and Smelling at great Diſtances 205. Jin. 


| Climbin g; the ſtrong Tendons and Muſcles acting there- 
(Seeing in the dark. 
Helpleſs. As 20%. 
„ Young 


Vil 


11 (Young Creatures. | 
Man, born the moft helpleſs of any, the dee 
Salon, Hands, and Affection ſufficing. t 
| | \Icrationals : For whoſe Young the Creator hath made 
a ſufficient Proviſion, partly by the t 
7 Parent Animals own | 
Tro, and Diligence 3 in Nurſing and Defending 

| them 207. 


Sagacity and Care in repoſiting their Eggs and 


5 
Wil by | Young, where Food and all Neceſſaries are to q 
| | | be found 209. # 
[{ Ability of the Young themſelves to ſhift for, and 9 
will help themſelves, with hw little Helps of their 1. 
LITRE * Dams 210. ; 
0 Creatures deſtitute of Food at ſome Seaſons, or likely 4 
| {08 | to want it, who | . . 
Fi! l Are able to live long without Food 211. 4 
| | Lay up Food before-hand. 
li 
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Suited to the Place and Occaſions of all In 
4 | Man it is left to his own Reaſon and Art, joined with 
Becauſe he may ſuit his Cloathing to his Quality 
C13 1 and Buſineſs 218. 
| 
< To exerciſe his Art and Induſtry. 
To excite his Diligence in keeping himſelf tweet | 
8 | | {In being the Parent of divers Callings 219. 
| | 0 Irrationals; Who are either 
On the dry Land with Hair, Fleeces, Furs, Shells, 
hard Skins, c. 220. 
| ' 1 In the Waters with Scales, hard for Guard; ſmooth 
3 |] for Paſſage ; or with ſtrong Shells to guard ſuch 
} } Provide for themſelves by their Textrine, or Archi- K 
| techtonick Art. Of which under the next Branch. 7 
| in its Kind beautiful, being 224. 
fir fr, with gay, various and elegant Colours. 


96 2 
— 


VII. The Clozthing of Animals, which is 214. 
1 ſufficient Materials: Which is beſt for him, 
For Perſpiration and Health ſake. 
and clean. 
4 | Ready furniſhed with proper Cloathing, 
144 In the Air with Feathers, light, ſtrong, and warm. 
as move more ſlowly 223. 
| „Well garniſhed, being all Workman-like, compleat, 
If ſordid, yet with exact Symmetry, and full of curi- 
ous Mechaniſm. 


I VIII. The Houſes and Habitations of 


Man, 


[x] 
| | (Man, who is abundantly furniſhed with _ | 
| Contrivance and Art to build and garniſh his Habita- 
tions 226. 
{ ion of all ſorts to effect his Works. 
: Irrationals, whoſe marvellous Inſtin& is manifeſted by the 
Convenience of their Neſts and Habitations for the 
Hatching and Education of their Young 228. 
| Guard and Defence of themſelves and their Young, 
| | Fabrick of their Neſts, ſcarce imitable by Man, and 
ſhewn by their Contrivance and Make, being exactly 
ſuitable to their Occaſions, and made by . 
| ron only a few ugly Sticks, Moſs, Dirt, Sc. toge- 
ther 231. 
Building Combs according to the beſt Rules of Ma- 
thematicks. 

| Weaving Webs, and making Caſes, For which Service 

the Parts of their Bodies, and Materials afforded by 
them, are very conſiderable. 
IX. Animals Self-Preſervation, For which there is al- 
3 | | ways a Guard in Proportion to the Dangers and Occa- 
+ ſions of their State. Which is obſervable in | 
| IR whoſe Reaſon and Art ſupplies the Defe& of 
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Natural Armature, 
Irrational Creatures: who 
[As they are on one hand ſufficiently guarded by their 
2 "Shells, Horns, Claws, Strings, &c. 239. 
| Changing their Colours. 
| | Wings, Feet, and Swiftneſs. 
| Diving in, and tinging the Waters, 


2 8 2 Ejecting Juices out of their Body. 

* . Accurate Smell, Sight, and Hearing. 

= Natural Craft 243. 

3 Uncouth Noiſe, ugly Geſticulations, a horrid 


. 

{ Horrible Stink and Excrements. 

So on the other hand can by their Strength, Sagacity, 
or natural Artifices entrap and captivate what 1s 


l neceſſary for their Food and other Occafions. 
X. Animals Generation. 


| 5 Equivocal, is denied 244. 
Univocal : Which of 
, Man, is evmpereras v, paſſed wholly by 
Irrational Creatures, which is remarkable for their 
Sagacity in chuſing the fitteſt Place for their Eggs 
I and Young: Where it is obſervable * a 
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| Compleat Order they obſerve. 
h Neat Apparatus their Bodies are provided with. 
for this Purpoſe 248. | | | | 

Natural Venom they inje& with their Eggs into 
Vegetables to pervert Nature, and produce Balls, 

al nd Caſes 250. | 

Making Uſe of the fitteſt Seaſons, either 

— Seaſons 25 1. 
When Proviſions are moſt plentiful and eaſieſt had. 

Due Number of Voung 252. | 

Diligence and Concern for their Young, in point of 
Incubation 253. rs 

! Safety and Defence 25 4. 

[ Faculty of Nurſing their Young, by 

Suckling them. In which it is obſervable 
How ſuitable this Food is. FEE 
How willingly parted with by all, even the moſt ſavage. 
What a compleat Apparatus in all Creatures of 

Dugs, &c. ; 5 

Putting Food in their Mouths, with their proper Parts 
for catching and conveying Food 2598. 1 

Neither way, 3 by laying in Proviſions beforehand 256 


Having in the Fourth Book thus diſpatched the Decad of- 
Things in common to the Sex/ztive Creatures, I take a View 
of their particular Tribes, wiz. of 
Man; whom I conſider with relation to his 
Soul. Concerning which, having curſorily mentioned 
| | divers Things, I inſiſt upon two as ſhewing an eſpecial 
BY divine Management, the | 
Various Genii, or Inclinations of Men, which is a wiſe 
* Proviſion for the Diſpatch for all the World's Affairs, 
and that they may be performed with Pleaſure 263. 
| Clnventive Faculty. In which it is remarkable that 
| | (Its Compaſs is fo large, extending to all Things of 
Uſe, and occafioning ſo many ſeveral Callings 
| CT Things of greateſt Neceſſity and Uſe were ſoon and 
| eaſily found out; but Things leſs Uſeful later, and 
| dangerous Things not yet. Here of divers parti- 


cular Inventions, with an Exhortation to exerciſe 


an d improve our Gifts. | 
Body. Tn which the Things particularly remarked upon 


a 


are the | 
[EreA Poſture 292. 


5 


| C The moſt convenient for a Rational Being. | 
| | | Manifeſtly intended, as appears from the Structure 
of ſome particular Parts mentioned 285. 
Nice Structure of the Parts miniſtring thereto. 
| LEquiibration of all the Parts 286. 


Figure 
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* 
Figure and Shape of Man's Body moſt agreeable to 
his Place and Buſineſs 287. 
Stature and Size, which is much the beſt for Man's 
State 288. 
Structure of the Parts, which are 
[Without Botches and Blunders. 
I Of due Strength. 
4 Of the beſt Form. 
Moſt accurately accommodated to their proper 
{ Offices. : 
Lodgment of the Parts, as the 
Five Senſes 297. 
Hand. 
Legs and Feet. 
Heart. 
| Viſcera, 
Ib Several Bones and Muſcles, Te. 298. 
{_ Covering of all with the Skin. 
Proviſion in Man's Body to 
Prevent Evils by the 
Situation of the Eyes, Ears, Tongue,andHand 300. 


Guard afforded all, eſpecially che * ipal Parts. 
Duplication of ſome Parts. 
Cure of Evils by means of 
Proper Emunctories 30 1. 
Diſeaſes themſelves making Diſcharges of Things 


more dangerous 303. 


1 


- = — 


| | Pain giving Warning, and exciting our Endeavours. 
pi { Conſent of the Parts, effected by the Nerves, a Sam- 
* 


ple whereof is given in the Fifth Pair, branched 
to the Eye, Ear, Sc. 

Political, ſociable State. For the Preſervation and Se- 
curity of which the Creator hath taken Care by 
Variety of Mens 

| Voie 308. 


Voices. 

| Hand-Writing. 
Duadrupeds, Of which I take no Notice, but wherein 

they differ from Man, vix. 
C Prone Poſture, which is conſiderable for 
| (The Parts miniſtring to it, eſpecially the Legs and 

Feet, ſized and made in ſome for | 
Strength and flow Motion 315. 
Agility and Swiftneſs. 
| | Walking and Running. 
Walking and Swimming. 
| Walking and Flying. 

| [ WIG and digging. 
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xii ] 
| [ Traverſing the Plains. 
{ Traverſing Ice, Mountains, &c. 
Its Uſefulneſs to 
ory Food 317. 
Catch Prey. 
Climb, Leap, and Swim. 
Guard themſelves. 
Carry Burdens, Till the Ground, and other Uſes 
| of Men. 
( Parts differing from thoſe of Men. 
Head, wherein J conſider 
| Its Shape, commonly agreeable to the Animal's Mo- 
| tion 319. 


The Brain, which i is 
Lefler than in Man 319. 
| ; Placed lower than the Cerebellum. 
The Nictitating Membrane 321. 
| Carotid Arteries, and Rete Mirabile. 
| Nates. 
Neck. 
4 Anſwering the Length of the Legs 322. 
Strengthened by the Whitleather. 
| Stomach 324. 
| ; Correſponding to the ſeveral Sins. 
Suited to their proper Food, whether Fleſh, Grain, & . 
Heart: Its 
Ventricles in ſome 
| One only 325. 
Two. 
5 Three, as ſome think. 
Situation nearer the midſt of the Body, than in Man. 
| Want of the Faſtening of the Pericardium to the 
| t Midriff 327. 
| Nervous Kinds. A Sample of which is given in the diffe- 
rent Correſpondence between the Head and Heart of 
Man and Beaſt, by the means of the Nerves 329. 
Birds. Concerning which I take a View of their 
Body and Motion; where I conſider 
7 The Parts concerned in their Motion 333. 
| The Shape of the Body, made exactly for forim- 
ming in, and paſſing through the Air. 
| Feathers, which are 
Bj Mott exactly made for Lightneſs and Strength. 
All well placed in every Part, for the Covering 
ard Motion of the Body. 
Preened and dreſſed 334. 
Wings, which are | 
| { | (Fate of the very beft Materials, a. of Bones, 
| Eo} light 


| 


ö 


: 


[ xii 4 
| light and ſtrong; Joints exactly opening, ſhut- 
ting, and moving, as the Occaſions of Flight 


require; and the Pectoral My/cles, of the great · 
eſt Strength of any in the whole Body. 


Species, according to the Occaſions of Flight, 
Swimming, or Diving. 5 
Tail, which is well made, and placed to keep the 
| | Body fteady, and aſſiſt in its Aſcents and De- 

ſcents 337. 

LLegs and Feet, which are made light for Flight, 
and incomparably accouter'd for their proper 
Occaſions of 
Swimming 338. 

Walking. 2 
Catching Prey. 


| 
{ | {| Placed in the niceſt Point of the Body of every 


: 
| + Roofting, 


Hanging. | 

| Wading and Searching the Waters. 
Lifting them upon their Wings. 

Motion itſelf | 
Performed by the niceſt Laws of Mechanicks. 

3 Anſwering every Purpoſe anc Occaſion. - 


{ Other Parts of the Body, wiz. the 


Head remarkable for the commodious 
Shape of itſelf 341. | 
Forms of the Bill. | 
Site of the Eye and Ear. 
Poſition of the Brain. 

Structure of the 

Larynx. 

| | Tongue 

Inner Ear. | 
\ Proviſion by Nerves in the Bill for taſting and 

diſtinguiſhing Food 344. 

Stomachs, one to | 

| f Macerate and prepare 345. 
Grind and digeſt. 
Lungs incomparably made for 
Reſpiration 345. 

0 Making the Body buoyant. 
Neck, which is made 
In due Proportion to the Legs. 
To ſearch in the Waters, and 
To counterpoiſe the Body in Flight. 


3 


(State. Of which I take Notice of chree Things, wiz. 


their 


Migra- 


: r _ ] 


| | (Migration remarkable for 


' þ } | © The Knowledge Birds have of \ f 
| Their Times of Paſſage 348. ; 
7 34 The places proper for them. x 
] j | CTher 1 for long Flights by long or elſe 
11 ſtrong Wi a 


Incubation, Which is conſiderable for 

: 4 (The Egg. and its Parts 351. 

A itſelf; that theſe Creatures ſhould betake them- 
ſelves to it, knew this to be the Way to produce 

| | ] } their Young, and with Delight and Patience fit 

4111 ſuch a due Number of Days. 

II CThe Neglect of it in any, as the Oſtrich, and the won- 

| | derful Proviſion for the Young in that Caſe 35 4. 

| | UNidification. Of which before. 

Inſeds. Which altho' a deſpiſed Tribe, doth in ſome Re- 

ſpects more ſet forth the infinite Power and Wiſdom of 

the Creator, than the larger Animals. 


E The Things in this Tribe remarked upon are their ; 


[ Body 359- Eo 
Shaped, not ſo much for long Flights, as for their 2 
| Food, and Condition of Life. 7 


| | Built not with Bones, but with what ſerves both for 
Bones and Covering too. 
| Eyes, reticulated to ſee all Ways at once 360. : 
| | | Antennz, and their Uſe 361. | x 
| | | Legs and Feet made for 
| 


Creeping 36 | 2 
> — Kar Walking. 
Hanging on ſmooth Surfaces. 
Leaping. | 
| Digging. 
\ Spinning and Weaving Webs and Caſes. 
Wings, which are 
T Nicely diſtended with Bones 365. 
| Some incomparably adorned with Feathers and 
elegant Colours. 
line jointed and folded up in their Elytra, and 
diſtended again at Pleaſure. 
In Number either 
Two, with Poiſes. 
; Four, without Poiſes. 
_Surprizing Minuteneſs of ſome of thoſe Animals them- 
ſelves, eſpecially of their Parts, which are as numer- 
ous and various as in other Animal Bodies 367. 3 
State: which ſets forth a particular Concurrence of the IJ 
Divine Providence, in the wiſe and careful Proviſion — 
that is made for their 
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En 
Security againſt Winter, by their 
Subſiſting in a different, vix. their Nympha or Au- 
relia-State 369. 
Living in Torpitude, without any Waſte of Body or 
| | Spirits 370. | 


{4 { [| LLaying up Proviſion before-hand. 


} Preſervation of their Species by their | 
| Chuſing proper Places, to lay up their Eggs and Sperm, 


| ſo that the | he” 
4 } Eggs may have due Incubation 373. 


Young ſufficient Food. : | 

are and Curioſity in repoſiting their Eggs in neat Or 

der, and with the proper Part uppermoſt 382, | 
Incomparable Art of Nidification, by being endow'd with 
Parts proper for, and agreeable to the ſeveral Ways 


ö 


of Nidification, and the Materials they uſe in it. 
ArchiteQonick Sagacity to build and weave their Cells, 
or to make even Nature herſelf their Handmaid 384. 
| | Reptiles, Which agreeing with other Animals in ſomething 
or other before treated of, I conſider only their 
Motion, which is very remarkable, whether we conſider the 
Manner of it, as 
| ſVermicular 394. 
Sinuous. 
4 4 & Snail-like. * 
| Caterpillar-like. 
(Multipedous. 


| { Parts miniſtring to it. 
2 


L Poiſon, which ſerves to | 
Scourge Man's Wickedneſs 398. 

| Their eaſy Capture and Maſtery of their Prey. 
Their Digeſtion. 


| | Watery Inhabitants conſiderable for their 
| ſ Great Variety 401. 


Prodigious Multitudes. 
| Vaſt Bulk of ſome, and ſurprizingMinuteneſs of others 402 
| 4 Incomparable Contrivance and Structure of their Bodies. 
Supplies of Food. 
Reſpiration. | | 
| Adjuſtment of their Organs of Viſion to their Element. 
| Poiſe and Motion of the Body every Way 403. 


_Inſenſitive Inhabitants. Among which having mentioned 
Foſſils and others, I inſiſt only upon Vegetables, and that 
in a curſory Manner upon their 

Great Variety for the ſeveral Uſes of the World 404. 

Anatomy. 1 

Leaves 407. 

Flowers, and their admirable Gaiety, 


| 


Seed, remarkable for its 


Genera- 
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[ xvi } 


Generation. | | 
A : 


. Containing in it a compleat Plant 408. 
Preſervation and Safety in the Gems, Fruit, Earth, Fc. 
Sowing, which is provided for by Down, Wings, Springy 
” Caſes, carried about by Birds, ſown by the Huſband- 
man, c. 412. 
Growing and Standing: Some by 
(Their own Strength 417. 
The Help of others, by claſping about, or n upon 


them. 


(Remarkable Uſe, eſpecially of ſome which em to be pro- 


vided for the Good of 
All Places 420. 
4 Some particular Places, to 
Heal ſome Local Diſtempers. 
Supply ſome Local Wants. 


PraGical Inferences upon the Whole are - theſe Six, VIZ, 


That G O D's Works 

1. Are Great and Excellent 425. 

2, Ought to be enquired into, with a Commendation of ſuch 
as do ſo 427. | 

3. Are manifeſt to all, and therefore Atheiſm unreaſona- 
ble 428. | 

4. .Ought to excite Fear =—_ bedience 431. 

. Ought to excite Thankfulneſs 432. 

6. Should move us to pay God his due Homages and Wor- 
ſhip, particularly that of the Lord's Day: which is an Appoint- 
ment 

The moſt Antient 438. 
Wiſely contrived for Diſpatch of Buſineſs, and to prevent 


Carnality. 
Whoſe proper Buſineſs is, to ceaſe from Worldly, and to 
follow Spiritual Employments ; the Chief of which is the 


Publick Worſhip of G OD. 
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I erraqueous Globe. 


INTRODUCTION. 


=—_— N ?/z/. cxi. 2. The Pſalmiſt aſſerts, 

„That the (a) Works of the Lord are 
WH great ; ſought out of all them that have 
ol Pleaſure therein, This is true of all 
God's Works, particularly of his Yorks 
e of Creation: Which, when ſought out; 
or, as the Hebrew Word (65) ſignifieth, when 
heedfully and deeply pried into, ſolicitouſly obſerved 
and enquired out, eſpecially when clearly diſcovered 


— 


(a) It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Rye to, the Works of the Creation in this Text, the 
Word hd being the ſame that in P/al. 19. 1. is tranſlated 
God's Handy-work, which is manifeſtly applied to the Works 
of Creation, and properly ſignifieth Fatum, Opus, Opificium, 
from Y Fecit, Paravit, Aptavit. And, ſaith Kircher, Signi- 
IAcat talem affetionem, qua aliquid exiſtit vel realiter, wel ornate, 
vel ut non fit in priſtino ſtatu quo fuit. Concord. p. 2. col: 931. 

5 e Ruefrvit, perguiſivit, ſciſcitatus eft. Buxtor. in verb. 

t fimul importat curam, & ſolicitudinem. Conrad. Kirch. ib. 


B | to 


1 
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2 25 2 Survey of the 
to us; in this Caſe, Ifay, we find thoſe Works of 
Gon abundantly to deferve the Pſalmiſt's Character. 
of being Great and Noble; inaſmuch, as they are 
made with the moſt exquiſite Art, (c) contrived with 
the utmoſt Sagacity, and ordered with plain wife 
Deſign, and miniſtring to admirable Ends. For which 
reaſon St. Paul might well affirm of thoſe Ionuars 
of God (d) That the invi//ble Things of God, even 
his eternal Power and Godhead, are underſtood by them. 
And indeed they are the moſt eaſy, and intelligible 
Demonſtrations of the Being and Attributes of God z 
(e) eſpecially to ſuch as are unacquainted with the *' 


3 

(e) Quod ſi omnes mundi partes ita conſlitutæ ſunt, ut neque ad * 
aſum meliores potuerint efſe, neque ad ſpeciem pulchriores; widea- 4 
mus utrùm ea fortuita fint, an eo ftatu, quo cohzrere nullo mods 
potuerint, niſi ſenſu moderante divinaque providentia, Si ergo b 
meliora ſunt ea que Natura, quam illa, que Arte per fecta ſunt, 5 
nec Ars efficit quid fine ratione, ne Natura quidem rationis expers 0 


eft habenda. Qui igitur convenit, fignum, aut tabulam pictam 
cum adſpexeris, ſcire adbibitam eſſe artem ; cumgue procul curſum 4 
navigii videris, nom dubitare, quin id ratione atque arte mo- 

eveatur : aut cum Solarium, &fc. Munaum autem, qui & has 

ipſas artes, & earum artifices, & cuncta complectatur, conſilii 

E rationis efſe eæpertem putare? uod ſi in Scythiam, aut in 
Britanniam, Spheram aliquis tulerit hanc, quam nuper familiaris 

nofter effecit Poſedonias, cujus ſingulz corver/zones idem efficiunt in $ 
Sole, Tc. uod efficitur in cælo fingulis diebus & noctibus; 3 
quis in illã barbarie dubitet, quin ea Sphera fit perfecta Ratione ? 3 
Hi autem dubitant de Mundo, ex quo & oriuntur, & fiunt om- 
nia, caſune ipſe fit effeftus, — an Ratione, an Mente divind ? 
Et Archimedem arbitrantur plus valuiſſe in imitandis Sphere con- | 
werfronibus, quam Naturam in efficiendis, præſertim cum mullis ; 
partibus ſint illa perfeta, quam hec fimulata, ſolertius, SW. 
1. 2. . 34, 35. - 

0 (4) And a little before he ſaith of Nature itſelf, Omnem ergo 

— regit Naturam ipſe | Deus] Sc. : 

(e) Mundus codex eft Dei, in quo jugiter legere debemus. Ber- 


| 
1K 
is 
"T8 
: 
J 


At nard. Serm. 

Arbitror nullam gentem, negue Hominum ſocietatem, apud quos 
ulla Deorum eft religio, quidquam habere ſacris Eleuſiniis aut Sa- 
mothraciis fimile : Ea tamen obſcure decent que profitentur : Na- 
ture vero opera in omnibus animantibus ſunt perſpicua. Galen. 
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Terraqueous Globe. 3 
Subtilties of Reaſoning and Argumentation; as the 
greateſt Part of Mankind are.  - 

* It may not therefore be unſuitable to the Nature 
and Deſign of Lectures (F) founded by one of the 
greateſt Virtuoſo's of the laſt Age, and inſtituted 
too on purpoſe for the Proof of the Chriſtian Reli- 
gion againſt Atheiſts, and other Infidels, to improve 
this Occaſion in the Demonſtration of the Being and 
Attributes of an infinitely wiſe and powerful Creator, 
from a Curſory Survey of the Works of Creation, or 
(as often called) of Nature. TE 

Which Works belong either to our Terraqueous 
Globe, or the Heavens. . | 

I ſhall begin with our own Globe, being neareſt, 
and falling moſt under our Senſes. Which being a 
Subject very various and copious, for the more me- 
thodical and orderly proceeding upon it, I ſhall di- 
ſtribute the Works therein: 3 

I. Into ſuch as are not properly Parts, but Appen- 
dages or Out-works of the Globe. = 

II. The Globe itſelf. 
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V/ Philoſaphia eft Catechiſmus ad Fidem. Cyril. 1. contr. Jul. 
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4 Survey of the 
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Of the Out-IW, wha of the Terraqueous 

Globe; the ann Li gb, and 


Gravity. 
777 ã c 
H 
Of the Atmoſphere in General. 
285 HE Atmoſphere, or Maſs of Air, Vapours 
and Clouds, which ſurrounds our Globe, 
will appear to be a Matter of Deſign, and 


the infinitely wiſe Creator's Work, if we 
conſider its Nature and Make (a ), and its Uſe to the 


World (5). 


1. Its Nature and Make, a Maſs of Air, of ſub- 
tile penetrating Matter, fit to pervade other Bodies, 
to penetrate into the inmoſt Receſſes of Nature, to 
excite, animate, and ſpiritualize; and, in ſhort, to 
be the very Soul of this lower World. A Thing 
conſequently, 

2. Of greateſt Uſe to the World, uſeful to the 
Life, the Health, the Comfort, the Pleaſure, and 


Buſineſs of the whole Globe. It is the Air the 


ENNIO 


(a) Mundi pars et he & guidem neceſſaria: Hic eſt enim qui 
celum terramque connectit, &c. Senec. Nat, Qu. l. 2. c. 4. 

(6) Ipſe Aer nobiſcum *. nobiſcum audit, nobiſcum ſonat; 
nibil enim eorum ſine eo fieri poteft, Sc.  Cic. de Nat. Deor. 
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Crap. I. Atmoſphere. 5 
whole Animal World breatheth, and liveth by; not 
only the Animals inhabiting the Earth (c) and 
5 Aw, 


(e) As the Air is of abſolute Neceflity to Animal Life, ſo 
it. is neceflary that it ſhould be of a due Temperament or 
Conſiſtence; not foul, by reaſon that ſuffocateth; nor too rare 
and thin, becauſe that ſufficeth not: with Examples of each 
of which, I ſhall a little entertain the Reader. In one of 
Mr. Hawkſbee's Compreſſing Engines, I cloſely ſhut up a 
Sparrow, without forcing any Air in; and in leſs than an Hour 
the Bird began to pant, and be concerned ; and in lefs than 
an Hour and half to be ſick, vomit, and more out of Breath; 
and in two Hours time was nearly expiring. 

Another I put in and compreſſed the Air, but the Engine 
leaking, I frequently renewed the Compreſſure; by which 
Means, (although the Bird panted a little after the firſt Hour) 
yet after ſuch frequent Compreſſures, and Immiſſion of freſh 
Air, it was very little concerned, and taken out ſeemingly 
unhurt after three Hours. „ 45 

After this I made two other Experiments in compreſſed Air, 
with the Weight of two Atmoſpheres injected, the Engine 
holding tight and well; the one with the Great Titmouſe, the 
other with a Sparrow. For near an Hour they ſeemed but little 
concerned-; but after that grew fainter, and in two Hours time 
ſick, and in three Hours time died. Another thing I took No. 
tice of, was, that when the Birds were ſick, and very reſtleſs, 
I fancied they were ſomewhat relieved for a ſhort Space, with 
the Motion of the Air, cauſed hy their fluttering and ſhaking 
their Wings, (a Thing worth trying in the Diving- Bell.) 1 ſhall 
leave the ingenious Reader to judge what the Cauſe was of 
both the Birds living longer in compreſſed, than uncompreſſed 
Air; whether a leſs quantity of Air was not ſooner fouled and 
render'd unfit for Reſpiration, than a greater. 

From theſe Experiments two Things are manifeſted ; one is, 
that Air, in ſome meaſure compreſſed, or rather heavy, is ne- 
ceſſary to Animal Life: Of which by and by. The other, that 
freſh Air is alſo neceſſary; for pent- up Air, when overcharged 
with the Vapours emitted out of the Animal's Body, becomes 
unfit for Reſpiration. For which Reaſon, in the Diving. Bell,. 
after ſome time of ſtay under Water, they are forced to come 
up and take in freſh Air, or by ſome ſuch Means recruit it. 
But the famous Cornelius Drebell contrived not only a Veſſel ta 
be rowed under Water, but alſo a Liquor to be carried in that 
Veſſel, that would ſupply the want of freſh Air. The Veſſel 
was made for King James I. It carried twelve Rowers, beſides 
the Paſſengers, It was tried in the River of Thames ; and * 

5 1 jp 


6 | Survey of the Book I. 
of the Perſons that was in that ſubmarine Navigation was then 
alive, and told it one, who related the Matter to our famous 
Founder, the Honourable and moſt Ingenious Mr. Boyle. A 
to the Liquor, Mr. Beyle ſaith, he diſcovered by a Doctor of 
Phyſiek, who married Drebell's Daughter, that it was ufed from 
time to time, when the Air, in the ſubmarine Boat, was clog- : 
ed by the Breath of the Company, and thereby made unfit ; 
or Reſpiration ; at which time, by unſtopping a Veſſel ful! 
of this Liquor, he could ſpeedily reſtore to the troubled Air 5 
ſuch a Proportion of vital Parts, as would make it again for 5 
a good while fit for Reſpiration. The Secret of this Liquor 1 


＋ 2 r ⅛ͤͤ2Aq.w 3ũ᷑Tʒ4— Oo 


Drebell would never diſcloſe to above one Perſon, who him- 
ſelf aſſured Mr. Boyle what it was. Vide Boyle's Exp. Phy/. 
Mech. of the Spring of the Air, Exp. 41. in the Digreſſion. This 


Story I have related from Mr. Boyle, but at the ſame time much 4 
queſtion, whether the Virtues of the Liquor were ſo effeftual 
as reported. 35 1 
And as too groſs, ſo too rare an Air is unfit for Reſpiration. 4 
Not to mention the forced Rarefactions made by the Air-Pump, x 
in the following Note; it is found, that even the extraordinary 1 
natural Rarefactions, upon the Tops of very high Hills, much 4 
affect Reſpiration. An Eccleſiaſtical Perſon, who had viſited 5 
the high Mountains of Armenia, (on which ſome fancy the Ark 4 
refted) told Mr. Boyle, that whilſt he was on the upper Part of 
them, he was forced to fetch his Breath oftener than he was 2 
wont. And taking Notice of it when he came down, the People 1 
told him, that it was what happen'd to them when they were ſo 3 
high above the Plane, and that it was a common Obſervation 3 
among them. The like Obſervation the ſame Eceleſiaſtick made 3 


upon the Top of a Mountain in the Cevennes. So a learned Tra- 
veller, and curious Perſon, on one of the higheſt Ridges of the 4 
Pyranees, call'd Pic de Midi, found the Air not ſo fit for Reſpi- Xt 
ration, as the common Air, but he and his Company were fain 2 
to breath ſhorter and oftener than in the lower Air. Yide Phil. 3 
Tranſat. No 63. or Lowthorp's Abridg. Vol. 2. p. 226. _ 

Such another Relation the learned 7% ph Acoſta gives of 2 
himſelf, and his Company, that, when they paſſed the hig 
Mountains of Peru, which they call Periacaca, (to which he 7 
faith, zhe Alps themſelves ſeemed to them but as ordinary Houſes, 
in regard of high Towers,) He, and his Companions, were ſur- A 


prized with ſuch extreme Pangs of Straining and Vomiting, (not b 
without caſting up of Blood too,) and with ſo violent afDiftemper, 4 
that he concludes he ſhould undoubtedly haue died; bh tha this 1 
laſted not above three or feur Hours, before they came i a more ; 


convenient and natural Temperature of the Air. All which he $ 
concludes, proceeded from the too great Subtilty and Deli- 3 
cacy of the Air, which is not proportionable to human 
Reſpiration, which requires a more groſs and temperate Air. 


Vide Boyle, ubi ſupra, 
/ = 4 Thus 


1 
8 
3 S&T. 
6 
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Cray. I. Atmoſphere. 7 
Air (d), but thoſe of the Waters (e) too. Without it 


C moſt 
c 


Thus it appears, that an Air too Subtile, Rare and Light, 
is unfit for Reſpiration : But the Cauſe is not the Subtilty, or 
too great Delicacy, as Mr. Boyle thinks, but the too great Light- 
neſs thereof, which renders it unable to be a Counterbalance, 
or an Antagoniſt to the Heart, and all the Muſcles miniſtring 
to Reſpiration, and the Diaſtole of the Heart. Of which ſee 
Book 4. Chap. 7. Note 1. : 


And as our Inability to live in too rare and light an Air, may 
diſcourage thoſe vain Attempts of Flying, and Whimſies of 


paſſing to the Moon, &c. ſo our being able to bear an heavier 


State of the Air is an excellent proviſion for Mens Occaſions in | 
Mines, .and other great Depths of the Earth ; and thoſe other 
greater preſſures made upon the Air, in the Diving-Bell, when 
we deſcend into great Depths of the Waters. | 

(4) That the Inhabitants of the Air, (Birds and Inſects,) 


need the Air as well as Man, and other Animals, is manifeſt 


from their ſpeedy dying in too feculent, or too much rarified 
Air; of which ſee the preceding and following Note y. But 
yet Birds and Inſe&s (ſome Birds at leaſt) can live in a rarer Air 
than Man. Thus Eagles, Kites, Herons, and divers other Birds, 
that delight in high Flights, are not affected with the Rarity of 
the Medium, as thoſe Perſons were in the preceding Note. So 
Inſects bear the Air-Pump long, as in the following Note (VJ. 
(e) Creatures inhabiting the Waters need the Air, as well as 
other Animals, yea, and freſh Air too. The Hydrocanthari of 
all Sorts, the Nymphe of Gnats, and many other Water-Inſects, 
have a ſingular Faculty, and an admirable Apparatus, to raiſe 
their Back-parts to the Top of the Waters, and take in freſh 
Air. It is pretty to ſee, for Inſtance, the Hydrocanthari come 
and thruſt their Tails out of the Water, and take in a Bubble 
of Air, at the tip of their Vaginæ and Tails and then nimbly 
carry it down with them into the Waters; and, when that is 
ſpent, or fouled, to aſcend again and recruit it. 
So Fiſhes alſo are well known to uſe Reſpiration, by paſ- 
ling the Water through their Mouths and Gills, But Carpy will 
live out of the Water, only in the Air; as is manifeſt by the 
Experiment of their way of Fatting them in Ho/land, and 
which hath been practiſed here in England, vis. they hang 
them up in a Cellar, or ſome cool Place, in wet Moſs in a ſmall 
Net, with their Heads out, and feed them with white Bread 
ſoaked in Milk, for many Days. This was told me by a Per- 
ſon very curious, and of great Honour and Eminence, whoſe - 
Word (if had leave to name him) no body would queſtion : 
And it being an Inſtance of the Reſpiration of Fiſhes very 
1 3 4 ſingular, 


— 


an nee — 1 
— —— 
— 5 — —— — — —x * — 
— — on - — . — a4 = 
— | 4 : — — — —— a FAT n 4 Ares Ol G 
— - — — - = — - <3 = — 2 — — — = - — — * 
wa — — — — — ＋ "xx 2 — "Sp r - — — — 
— 2 22 ES . A Y L 2 — 2 = — — = 4 — — — — — — 
: : _ 42625; * 3 — = — 2 ' — — * 8 2 at — - = 8 
* 2 — — . I 2 2 — — — — n _ . - 1 _ - — — 
— — + ' wp. y Yn > . - — _—_— — — — — — — > Pep . - a * 
- - = — = of - : o = 1 — by 2 - — — - — - — 9 nw = - + 
— — — — — b - - — — — = = = — 2 
— — - — — 2 — —_— — - — 7 — — - — 2 — — os — . " — — Þ — = - - — > 
r we = - - —— . — — — — = — ab — - — — — po — — — — << — — — ot 
. - — - -- <4 — *. : a 1 @ _— -- —— — — — — 5 4 
25 5 2 — — — — bf — d — — — — — — = 
— — — A 2 22 * 2 2 = 2 — — * — — — — — — — — 
— — 7 r — 2 4 
_ - 2 > ” 
— — — — — ag ” - - — — — — — 
4 — — — — - — — * * * * — = = 
- » — — * '- — ho 
-_—_ ap. , — — - + Pages . 
2 <-> DADS — 2 — — 2 — - < p Y 2 — — : 7 
— . - — — - T — — — -. — - — 4 — — — - © — - * 1 — 
— 2 — - — — — 2 — - — — — ge — . 


— - ” 
—_— _ — 7 
2 — Ys"  o—_ 
—— wan 1 


8 | Survey of the Book I. 
moſt- Animals live ſcarce half a Minute (f); and 


others, that are the moſt accuſtomed to the want oh 


it, live not withoutit many Days. 
And 


— b —_ 


ſingular, and ſomewhat out of the way, I have for the Rea- 
der's Diverſion taken notice of it. 

J) By Experiments I made myſelf in the Air-pump, in 
September and October, 1704, I obſerved that Animals whoſe 
Hearts have two Ventricles, and no Foramen Owale, as Birds, 


Dogs, Cats, Rats, Mice, &c. die in leſs than half a Minute, 


counting from the very firſt ExſuRtion 3 ; eſpecially in a ſmall 
Receiver, 


A Mole (which I ſuſpected might have born more than other 
Quadrupeds) died in one Minute (without Recovery) in a large 


Receiver; and doubtleſs would hardly have ſurvived half a 


Minute in a ſmall Receiver. A Bat (although wounded) ſu- 


ſtained the Pump two Minutes, and revived upon the Re-ad- 


miſſion of the Air. After that, he remained four Minutes and 


a half, and revived. Laſtly, After he had been five Minutes, 
he continued gaſping for a Time, and after twenty Minutes 1 
re- admitted the Air, but the Bat never revived. 

As for Inſects: Waſps, Bees, Hornets, Graſboppers, and Lady- 
Cows ſeemed dead in appearance in two Minutes, but revived 
in the open Air in two or three Hours time, notwithſtanding 
they had been in Yacuo twenty four Hours, 

The Ear-wig, the great Staphylinus, the great black lowſy 
Beetle, and ſome other Inſects would ſeem unconcerned at the 
Vacuum a good while, and lie as dead; but revive in the Air, 
although ſome had lain ſixteen Hours in the exhauſted Re- 
ceiver. 

Snails bear the Air-Pump prodigious, eſpecially thoſe in 
Shells; two of which lay above twenty four Hours, and ſeem'd 
not much affected. The fame Snails I left in twenty eight 
Hours more after a ſecond Exhauſtion, and found one of them 
quite dead, but the other revived. 

Frogs and Toad: bear the Pump long, eſpecially the former. 
A large Toad, found in the Houſe, died irrecoverably in leſs 
than fix Hours. Another Toad and Frog I put in together, 


and the Toad was ſeemingly dead in two Hours, but the Frog 


Juſt alive, After they had remained there eleven Hours, and 
ſeemingly dead, the Frog recovered in the open Air, only 
weak, but the Toad was quite dead. The ſame Frog being 
put in again for twenty-ſeven Hours, then quite died, 

The Animalcules in Pepper-)water remained in Vacus twenty 
four Hours, And after they had been expoſed a Day or two 
to the open Air, I found ſome of them dead, ſome alive. 


() That 
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And not only Animals themſelves but even Trees 
and Plants, and the whole vegetable Race, owe 


their Vegetation and Life to this uſeful Element; 


as will appear when I come to ſpeak of them, and 
is manifeſt from their Glory and Verdure in a free 
Air, and their becoming Pale and Sickly, and Lan- 
guiſhing and Dying, when by any means excluded 

from it (g). 3 | | 
Thus uſeful, thus necſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance of many of them. All 
tne winged Tribes owe their Flight and Buoyan- 
cy (Y) to it, as ſhall be ſhewn in proper Place: 
And even the watry Inhabitants themſelves cannot 
1 aſcend 


* 


— — * cant 


g) That the Air is the principal Cauſe of the Vegetation 
of Plants, Borelli proves, in his excellent Book De Mot. Animal. 
Vol. 2. Prop. 181. And in the next Propoſition, he affureth, 
In Planlis quoque peragi Aeris reſpirationem quandam imper fettam, 
a qua earum vita pendet, & conſervatur, But of this. more, when 
I come to ſurvey Vegetables. - | 

Some Lettice Seed being ſown upon ſome Earth in the open Air, 
and ſome of the ſame Seed, at the ſame Time, upon other Earth 


in a Glaſs Receiver of the Pneumatick Engine, afterwards exhau- 


fied of Air: The Seed expoſed to the Air, was grown up an Inch and 
half high awithin Eight Days; but that in the exhauſted Receiver 
not at all. And Air being again admitted into the ſame emptied 
Receiver, to ſee whether any of the Seed would then come up, it 
was found, that in the Space of one Week it wwas grown up to the 
Height of two or three Inches. Vide Phil. Tranſ. No 23, Lowth. 
Abridg. Vol. 2. p. 206. 

% In vvollucribus pulmones perforati aerem inſpiratum in totam 
vkutris cavitatem admittunt. Hujus ratio, ut propter corporis trun- 
cum Aere repletum & quaſi extenſum, ipſa magis volatilia evadant, 
Facilinſque ab aere externo, propter intimi penum, ſuſtententur. 
Equidem piſces, qud lewiils in aquis natent, in Abdomine- veficas 
Aere inflatas geſtant: Pariter & wolucres, propter corporis truncum 
Aere impletum & quaſi inflatum, nado Aeri incumbentes, minus 
gravantur, proindegue lewis & expeditiàs wvolant, Willis de 


* 


Anim. Brut. p. 1. c. 3. 


ſi) Fißbes 
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aſcend and deſcend into their Element, well with- 


out it (i). x ; 
| | But 
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(i) Fiſhes, by Reaſon of the Bladder of Air within them, can 
ſuſtain, or keep themſelves in any Depth of Water : For the Air in 
that Bladder being more or leſs compreſſed, according to the Depth 
the Fiſh ſwims at, takes up more or leſs Space ; and conſequently, 
the Body of the Fiſh, part of whoſe Bulk this Bladder is, is greater 
or leſs according to the ſeveral Depths, and yet retains the ſame 
Weight. Now the Rule de Inſidentibus humido zs, That @ 
Body, that is heavier than ſo much Water, as is equal in Quantity 
to the Bulk of it, will fink, a Body that is lighter will ſwim ; a 
Body of equal Weight will reſt in any Part of the Water. By this 
Rule, if the Fiſh, in the middle Region of the Water, be of equal 
Weight to the Water, that is, commenſurate to the Bulk of it, the 
F:fþ .will reft there, without any Tendency upwards or dxwnwards : 
And if the Fiſh be deeper in the Water, the Bulk of the Fiſh be- 
coming leſs by the Compreſſion of the Bladder, and yet retaining the 
fame Weight, it will fink, and reſt at the Bottom. And on the 
other Side, if the Fiſh be higher than the middle Region, the Air di- 
lating itſelf, and the Bulk of the Fiſh conſequently increaſing, but 
not the Weight, the Fiſh will riſe upwards, and reſt at the Top of 
the Water. Perhaps, the Fiſh by ſome Action can emit Air out of 
its Bladder —; and, when not enough, take in Air, e—_— 

and then it will not be wondred, that there ſhould be always a 
fit Proportion of Air in all Fiſhes to ſerve their Uſe, &c. Then fol- 
lows a Method of Mr. Boyles to experiment the Truth of this. 
After which, in Mr, Loæuthorp's Abridgment, follow Mr. Ray's 
Obſervations. 7 think that ——— hath hit upon the true Uſe of 
the Sæuimming-Bladders in Fiſhes. For, 1. It hath been obſerved, 
that if the Swimming-Bladder of any Fiſh be pricked or broken, 
ſuch a Fiſh finks preſently to the Bottom, an1 can neither ſupport or 
raiſe itſelf up in the Water. 2. Flat Fiſhes, as Soles, Plaiſe, xc. 
ewhich lie always grovelling at the Bottom, have no Swimming- 
Bladders that cver I could find, 3. In moſt Fiſhes there is a ma- 
nie, Channel leading from the Gullet——— —to the faid Blad. 
der, which, without Doubt, ſerves for the conveying Air thereunto. 
=I. the Coat of this Bladder is a maſculzus Power to con- 
tract it when the Fi lis. See more very curious Obſervations 
relating to this Matter, of the late great Mr. Ray, as alſo of 
the curious anonymous Gentleman, in the ingenious Mr. Low- 
thorp's Abridgment before cited, p. 845. from Philo/oph. Tranf, 
i. 115. ä | KS 
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(4) Among 


CHAT. I, | Atmoſphere. 11 
But it would bg tedious to deſcend too far into 
Barticulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 
gines (; in many of the Functions and Operati- 
ons of Nature (/) in the Conveyance of Sounds; 
and a thouſand Things beſides. And I ſhall but 

juſt 


(4) Among the Engines in which the Air is uſeſul, Pumps 


may be accounted not contemptible ones, and divers other Hy- 


draulical Engines, which need not. to be particularly inſiſted 


on. In theſe the Water was imagined to riſe by the Power of 


Suction, to avoid a Vacuum, and ſuch unintelligible Stuff; but 
the juſtly famous Mr. Boy/e was the firſt that ſolved theſe Phæ- 
| nomena by the Weight of the Atmoſphere. His ingenious 
and curious Obſervations and Experiments relating hereto, may 
be ſeen in his little Tract, Of the Cauſe of Attraction by Suction, 


and divers others of his Tracts. 


(2) It would be endleſs to ſpecify the Uſes of the Air in 


Nature's Operations: I ſhall therefore, for a Sample only, 
-X name its great Uſe to the World in conſerving animated Bo- 
dies, whether endowed with animal or vegetative Life, and 
= its contrary Quality of diſſolving other Bodies; by which 


Means many Bodies that would prove Nuiſances to the World, 


are put out of the Way, by being reduc'd into their firſt Prin- 


ciples (as we ſay) and ſo embodied with the Earth again. 
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Dt its Faculty as a Menſtruum, or its Power to diflolve Bodies, 
I I may inftance in Chryſtal Glaſſes ; which, with long keeping, 
= eſpecially if not uſed, will in Time be reduc'd to a Powder, 
= as I have ſeen. So divers Minerals, Earths, Stones, Foſſil- 


Shells, Wood, Sc. which from Noah's Flood, at leaſt for 


many Ages, have lain under Ground, ſo ſecure from Corruption, 


that, on the contrary, they have been thereby made much the 
ſtronger, have in the open Air ſoon mouldred away. Of 
which laſt, Mr. Boyle gives an Inſtance (from the Diſſertation 
ade admirandis Hungar, Aquis) of a great Oak, like a huge 


Beam, dug out of a Salt Mine in Tranſylvania, ſo hard, that 


it would not rafily be wrought upon by Iron Tools, yet, being 
ger poſed to the Air cut of the Mine, it became fa rotten, that in 
our Days it was eaſy to be broken, and crumbled between one's 

Fingers, Boyle's Suſpic: about ſome hidden Qualities in the 
Air, p. 28. So the Trees turned out of the Earth by the 
Breaches at Weft-Thurrack and Dagenham, near me, although 
probably no other than Alder, and interred many Ages ago in a 
—F-otten oazy Mould, were ſo exceedingly tough, hard, and found 
: L at 
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m2] _ Survey of he , . Book. I. 
juſt mention the admirable Uſe of our Atmoſphere 
in miniſtring to the enlightening of the World, by 
its reflecting the Light of the heavenly Bodies to us 


(n); and refracting the Sun-beams to our Eye, be- 


fore it ever ſurmounteth our Horizon (2); by which 
means the Day is protracted throughout the whole 
Globe; and the long and diſmal Nights are 
ſhorten'd in the frigid Zones, and Day ſooner ap- 

Dn proacheth 


3 


1 „ 


a. 


at firſt that I could make but little Impreſſions on them with 
the Strokes of an Ax ; but being expoſed to the Air and Wa- 


ter, ſoon became ſo rotten as to be crumbled between the Fin- 


gers. See my Obfervations in Ph:/of. Tranſact. No. 335. 

() By reflefing the Light of the heavenly Bodies to us, I 
mean that Whiteneſs or Lightneſs which is in the Air in the 
Day-time, cauſed by the Rays of Light ſtriking upon the Par- 
ticles of the Atmoſphere, as well as upon the Clouds above, 
and the other Objects beneath upon the Earth. To the ſame 
Cauſe alſo we owe the Twilight, wiz. to the Sun beams touch- 
ing the uppermoſt Particles of our Atmoſphere, which they do 
when the Sun is about eighteen Degrees beneath the Horizon. 
And as the Beams reach more and more of the airy Particles, 
fo Darkneſs goes off, and Daylight comes on and increaſeth. 


For an Exemplification of this, the Experiment may ſerve of | 
tranſmitting a few Rays of the Sun through a ſmall Hole into 
a dark Room: By which means the Rays which meet with 


Duſt, and other Particles flying in the Air, are render'd vifi- 
ble; or (which amounts to the ſame) thoſe ſwimming ſmall 7 


Bodies are render'd viſible, by their reflecting the Light of the 
Sun- beams to the Eye, which, without ſuch Reflection, would 


itſelf be inviſible. 


The Azure Colour of the Sky Sir Yaac Newton attributes to 
Vapours beginning to condenſe, and that are not able to re- 


fle the other Colours. V. Optic. I. 2. Par. 3. Prop. 7. 


(2) By the refractive Power of the Air, the Sun, and the 
other heavenly Bodies ſeem higher than really they are, eſpe- 
cially near the Horizon. What the Refractions amount unto, 7 
what Variations they have, and what Alterations in time they 
cauſe, may be briefly ſeen in a little Book call'd, The Artificial 7 


Clock-maker, Chap. 11. | 


Although this infletive Quality of the Air be a great Incum- * 
— yet it 
is not without ſome conſiderable Benefit to Navigation; and in- 
geed in ſome Caſes, the Benefit thereby obtained is much g- _ Þ 
an 


brance and Confufion of Aſtronomical Obſervations ; 
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than would be the Benefit of having the Ray proceed in an exact 
= F/raight Line 
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tened no leſs than a whole Month; which muſt 
= great Comfort to all ſuch Places as live very far towards the North 
= and South Poles, where Length of Night, and want of ſeeing the 
Fun, cannot chuſe but be very tedious and irkſome, Hook Ibid. 


Crap. I. Atmoſphere, 13 
proacheth them; yea, the Sun itſelf riſeth ia Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (o). 

But paſſing by all theſe Things with only a bare 
Mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the excel- 
lent Uſe of this noble circumambient Companion of 
our Globe, in reſpect of two of its Meteors, the 
Winds, and the Clouds and Rain (p). 


5 


* 


[Then he mentions the Benefit hereof to the 
Polar Parts of the World.] But this by the by (faith he.) The 


= great Advantage J confider therein, is the firſt Diſcovery of Land 
= wpon the Sea; for by Means hereof, the Tops of Hills and Lands 
are raiſed up into the Air, ſo as to be diſcoverable ſeveral Leagues 
"= farther off on the Sea than they would be, were there no ſuch Re- 
= fraction, which is of great Benefit to Navigation for fleering their 


Courſe in the Night, when they approach near Land; and likewiſe 


| for directing them in the Daytime, much more certainly than the 
| moſt exact Celeſtial Obſervations could do by the Help of an unin- 
fected Ray, eſpecially in ſuch Places as they have no Scundings. 
[Then he propoſes a Method to find, by theſe Means, the Bi. 
ſtance of Objects at Sea.] Vide Dr. Hook's Poſt, Works. Lee. of 

Mavig. p. 466. 


(o) Cum Belgæ in nova Zembli bybernarent, Sol illis apparuit 


16 diebus citius quam revera in Horizonte exiſteret, hoc eſt, cum 
2 adbuc infra Horizontem depreſſus efſet quatuor circiter gradibus, & 
= guidem aere ſereno. 


Varen. Geog. c. 19. Prop. 22. | 
[Theſe Hollanders] found, that the Night in that Place ſhor- 


needs be a very 


[By Means of the Refractions] we found the Sun to riſe twenty 


== Minutes before it ſhould ; and in the Evening to remain above the 
E Horizon twenty Minutes (or thereabouts) longer than it ſhould. 
Capt. James's Journ, in Boyle of Cold. Tit. 18. p. 199. 


(p) Aer in Nubes cogitur : humoremque colligens terram auger 


= zmbribus : tum effluens huc & illuc, wentos efficit. Idem annuas 
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Frigorum, & calorum facit varietates: idemque & welatus Alitum 


Juſtinet, & ſpiritu ductus alit & ſuſtentat animantes. Cic. de 
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N D Ng 
Of the Winds (a). 


O paſs by other Conſiderations, whereby 1 

might demonſtrate the Winds to be the infi- 
nite Creator's Contrivance, I ſhall inſiſt only upon 
their great Uſefulneſs to the World. And ſo great 
is their Uſe, and of ſuch abſolute Neceſſity are they 
to the Salubrity of the Atmoſphere, that all the 
World would be poiſoned without thoſe Agitations 
thereof. We find how putrid, fetid, and unfit for 
p | Reſpira- 


— 


* — — 1 


a) Ventus oft aer fluens, is Seneca's Definition. Na. Qu. I. 5. 
And as Wind is a Current of the Air, ſo that which excites or 
alters its Currents, may be juſtly ſaid to be the Cauſe of the 
Winds. An ZEquipoife of the Atmoſphere produceth a Calm; 
but if that /Equipoiſe be more or leſs taken off, a Stream of 
Atr, or Wind, 1s thereby accordingly produc'd either ſtronger 
or weaker, ſwifter or flower. And divers Things there are that 


may make ſuch Alterations in the ZEquipoiſe or Balance of the 


Atmoſphere, viz. Eruptions of Vapours from Sea or Land ; Ra- 
refactions and Condenſations in one Place more than another; 
the falling of Rain, preſſure of the Clouds, Sc. Pliny I. 2. 
c. 45. tells us of a certain Cavern in Dalmatia, called Senta, in 
quem, Jaith he, difecto levi pondere, quamwvis tranguillo die, tur- 
bini fimilis emicat procella. But as to Caves it is obſerved, that 
they often emit Winds more or leſs. Dr. Conner, taking No- 
tice of this Matter, ſpecifies theſe, In regno Neapolitano ex im- 
mani Cumanæ Sibyllæ antro tenuem ventum effiuentem percepi. 


The like he obſerved at the Caves at Baia, and in ſome of the 


Mines of Germany, and in the large Salt-Mines of Cracow in 
Poland. Ii, ſaith he, opifices, & ipſe fodinæ dominus Andreas 
Morſtin, Nob. Polonus, mihi aſteruerunt, quod tanta aliguando Ven- 
torum tempeſtas ex ambag ioſis hujus fodinæ receſſibus ſurgere ſolebat, 
quod laborantes fofſores humi proſternebat, nec non portas & domi- 
cilia (que fibi in hac fodind artifices exſiruunt) penitils evertebat. 


Bern. Connor. Differ. Med. Phyſ. p. 33. Artic. 3. | 


And as great Caves, ſo great Lakes ſometimes ſend forth 1 


Winds. So Gaſſendus ſaith the Lacus Lrgnius doth, E quo dum 
exoritur ſumus, nubes haud dubie creanda ft, quæ fit brevi in 
I  tempeſta- 
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= Cray. II. Of the Winds. | 15 
KReſpiration, as well as Health and Pleaſure, a ſtag- 

ngqting, confined, pent- up Air is. And if the whole 

9 Maſs of Air and Vapours was always at Reſt, and 
2X without Motion, inſtead of refreſhing and anima- 
ting, it would, ſuffocate, and poiſon all the World: 
1 / 54, 28 
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tempeſtatem ſæviſſimam exoneranda, Gaſſend. Vit. Peireſk. I. 5. 
. . 
: But the moſt univerſal and conſtant Alterations of the Ba- 
X lance of the Atmoſphere, are from Heat and Cold. This is 
"XX manifeſt in the genera} Trade-Winds, blowing all the Year 
between the Tropicks from Eaſt to Weſt : If the Cauſe there- 
of be (as ſome ingenious Men imagine) the Sun's daily Pro- 
greſs round that Part of the Globe, and by his Heat rarefying 
one Part of the Air, whilſt the cooler and heavier Air behind 
preſſeth after. So the Sea and Land Breezes in Note d. And 
ſo in our Climate the Northerly and Southerly Winds (Com- 
=X monly eſteemed the Cauſes of cold and warm  Weather,) are 
really the Effects of the Cold or Warmth of the Atmoſphere : 
Of which I have had ſo many Confirmations, that I have no 
Doubt of it. As for Inſtance, it is not uncommon to ſee a 
warm Southerly Wind, ſuddenly changed to the North, by 
the Fall of Snow or Hail; to fee the Wind in a froſty, cold 
Morning, North, and when the Sun hath well warmed the 
Earth and Air, you may obſerve it to wheel about towards the 
"X Southerly Quarters : and again to turn Northerly or Eaſterly 
in the cold Evening. It is from hence alſo, that in 'Thun- 
der- Showers the Wind and Clouds are oftentimes contrary to 
one another, (eſpecially if Hail falls) the ſultry Weather be- 
| E low directing the Wind one way, and the Cold above the 
Clouds another Way. I took Notice upon March the 10th, 
1710-11, (and divers ſuch like Inſtances I have had before 
and ſince) that the Morning was warm, and what Wind ſtir- 
red was Weſt South-Weſt, but the Clouds were thick and 
black (as generally they are when Snow enſues:) A little be- 
fore Noon the Wind veered about to North by Weſt, and 
ſometimes to other Points, the Clouds at the ſame time flying 
ſome North by Weſt, but ſome South-Weſt: About One of the 
Clock it rained apace, the Clouds flying ſometimes North- 
Eaſt, then North, and at laſt both Wind and Clouds ſettled 
North by Weſt; at which Time Sleet fell plentifully, and it 
grew very cold. From all which I obſerve, 1, That al- 
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1 hough our Region below was warm, the Region of the 


louds was cold, as the black, ſnowy Clouds ſnewed. 2. That 
| the 
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16 Of the Winds. Book I. 

But the perpetual Commotions it receives from the 
Gales and Storms, keep it pure and healthful (2). 
Neither are thoſe Ventilations beneficial only co 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe; witneſs the Gales 
which fan us in the Heat of Summer; without 
which, even in this our temperate Zone, Men are 
ſcarce able to perform the Labours of their Calling, 
Zo or 


2»; 
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the Struggle between the Warmth of ours, and the Cold of 
the cloudy Region, ſtopped the airy Currents of both Regi- 
ons. 3. That the falling of the Snow thro* our warmer Air 
melted into Rain at firſt; but that it became Sleet after the 
ſuperior Cold had conquered the inferior Warmth. 4. That, 
as that Cold prevailed by Degrees, fo by Degrees it wheeled 
about both the Winds and Clouds from the Northwards towards 
the South. 7 > 2 
Hippocrates, I. 2. De YVi#. Orat. Omnes Ventos wel à nive, © 
glacie, wehementt gelu, fluminibus, &c. ſpirare neceſſe judicat. 
Bartholin. de uſu Nivis, c. 1. | E 
(b) It is well obſerved in my Lord Howard's Voyage to Con- 
ſtantinople, That at Vienna they have frequent Winds, which if 
they ceaſe long in Summer, the Plague often enſues : So that it is 
now grown into a Proverb, That if Auſtria be not windy, it is ſub- 
ject to Contagion. Bohun of Wind, p. 213. 1 
From ſome ſuch Commotions of the Air I imagine it is, 
that at Grand Cairo the Plague immediately ceaſes, as ſoon as 
the Nile begins to overflow; although Mr. Boyle attributes it 
to nitrous Corpuſcles. Determ. Nat. of Efiluw, Chap. 4. 2 
Nulla enim propimodum regio eſt, quæ non habeat aliquem flatum 
ex ſe naſcentem, & circa /e cadentem. | 1 
Inter cetera itaque Providentiæ opera, hoc quoque aliquis, ut digß- 
aum admiratione /uſpexerit, Non enim ex und causa Ventos aut 
invenit, aut per diwerſa diſpoſuit : ſed primum ut aera non ſinerent 
pigreſcere, fed afſidud wexatione utilem redderent, vitalemque tractu- 
"res. Sen. Nat. Quæſt. I. 5. c. 17, 18. | 
All this is more evident, from the Cauſe aſſign'd to malig . 
nant epidemical Diſeaſes, particularly the Plague, by my in- 
genious, learned Friend, Dr. Mead; and that is, an hot and 
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N 5 moiſt Temperament of the Air, which is obſerved by Hip- 


erates, Galen, and the general Hiſtories of Epidemical Diſea- 
fes, to attend thoſe Diſtempers. Vide Mead of Poy/ons, Eſſay 5. 
p. 161. But indeed, whether the Cauſe be this, or poiſon: 
ous, malignant Exhalations or Animalcules, as others thine 
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3 Experiments I have made (altho' I have unfortunately forgot- 


or not without Danger of Health and Life (c). 
But eſpecially, witneſs the perpetual Gales which 
throughout the whole Year do fan the Torrid Zone, 


and make that Climate an healthful and pleaſant 


Habi- 
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the Winds are however very ſalutiferous in ſuch Caſes, in 
cooling the Air, and diſperſing and driving away the moiſt 
or peſtiferous Vapours. To f | 3.0) 

(c) July 8. 1707. (called for ſome time after the Hot Treſ- 
day,) was ſo exceſſively hot and ſuffocating, by reaſon there 
was no Wind ſtirring, that divers Perſons died, or were in 
creat Danger of Death, in their Harveſt-Work. Particularly 
one who had formerly been my Servant, a healthy, luſty, 
young Man, was killed by the. Heat; and ſeveral Horſes on 


the Road dropped down and died the ſame Day. 


In the foregoing Notes having taken Notice of ſome Things 
relating to Heat, altho' it be ſomewhat out of the way, I 
hope the Reader will excuſe me, if I entertain him with ſome 
Obſervations I made about the Heat of the Air under the 
Line, compared with the Heat of our Bodies. J. Patrick, 


who, as he is very accurate in making Barometrical and Ther- 


mometrical. Inſtruments, had the Curiofity, for the nicer ad- 
juſting his Thermometers, to ſend two abroad (under the Care 
of two very ſenſible ingenious Men) one to the Northern 
Lat. of 81; the other to the Parts under the Æquinoctial: In 
theſe two different Climates, the Places were marked where 


the Spirits ſtood at the ſevereſt Cold and greateſt Heat. And 
according to theſe Obſervations he graduates his Thermome- 
ters. With his Standard I compared my Standard Thermo- 
meter, from all the Degrees of Cold, I could make with Sal 
| Armoniack, &c. to the greateſt Degrees of Heat our Thermo- 
gg meters would reach to. And with the ſame Thermometer 


(of mine) I experimented the greateſt Heat of my Body, 
in Fuly, 1709. Firſt in an hot Day without Exerciſe, by put- 


ting the Ball of my Thermometer under my Armpits, and 
other hotteſt Parts of my Body. By which means the Spirits 
were raiſed 284 Tenths of an Inch above the Ball. After 


that in a much hotter Day, and indeed nearly as hot as any 


Day with us, and after I kad heated myſelf with ſtrong Ex- 
| erciſe too, as much as I could well bear, I again tried the 


lame Experiment, but could not get the Spirits above 288 
Tenths ; which I thought an inconſiderable Difference for ſo 
ſeemingly a very different Heat of my Body, But from ſome 
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18 Of the Winds. Book I. 
Habitation, which would otherwiſe be ſcarce habi- 
To theſe I might add many other great Conve- 
niencies of the Winds in various Engines, and va- 
rious Buſineſſes. I might particularly inſiſt upon its 
great Uſe to tranſport Men to the fartheſt diſtant 
Regions of the World; (4) and I might particular- | 
ly ſpeak of the general and coaſting Trade-Winds, 
the Sea, and the Land-Breezes z (e) the one ſerving 
to carry the Mariner in long Voyages from Faſt to 
Welt ; the other ſerving to waft him to particular 
| | ys Wh Places; 
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ten them) in very cold Weather, I imagine the Heat of an 
healthy Body to be always much the ſame in the warmeſt 
Parts thereof, both in Summer and Winter. Now between 
thoſe very Degrees of 284, and 288, the Point of the Equa- 
torial Heat falleth. From which Obſervation it appears, that 
there is pretty nearly an equal. Contemperament of the Warmth 2 
of our Bodies, to that of the hotteſt Part of the Atmoſphere 
inhabited by us. OS. 8 5 | Þ 
If the Proportion of the Degrees of Heat be defired from © 
the Freezing Point, to the Winter, Spring, and Summer Air, 
the Heat of Man's Body, of heated Water, melted Metals, 
and ſo to actual Fire; an Account may be met with of it, by * 
my moſt N Friend, the great Sir Jaac Newton, in Phil. 
Tanſact. No 270. | 2 


(a] In hoc Providentia ac Diſpoſitor idle Mundi Deus, acre © 
Hentis exercendum dedit, 1 


non ut nos claſſes partem freti occu- 
paturas compleremus milite armato, &c, Dedit ille ventos ad 
cuftodiendam cali terrarumque temperiem, ad evocandas ſupprimen- 
1 daſque aquas, ad alendos ſatorum atque arbirum fructus; quos © 
WHEN Hi ad maturitatem cum aliis cauſis adducit ipſa jactatio, attrahens | 
„„ eibum in ſumma, & ne torpeat, promuvens, Dedit wentos ad ulte- 
riora noſcenda : fuiſſet enim imperitum animal, & fine magnd ex- 
perientiã rerum Homo, fi circumſcriberetur natalis ſoli fine. Dedit 

ventos ut commoda cujuſque regionis fierent communia; non ut le- 
giones equitemgue geſtarent, nec ut pernicioſa gentibus arma tranſ. 


ezherent. Seneca, ibid. | | 7 
(e) Sea-Breezes commonly riſe in the Morning about Nine a 
"Check. They firſt approach the Shore gently, as if they awere | 
afraid to come near it, ——— It comes in a fine, ſmall, black 
Curl upon the Water, whereas all the Sea between it and the * 
Shore (not yet reached by it) is as ſmooth and even as Glaſs in 
4 os | Compa- 


Cup. II. Of the Winds. 19 
Places; the one ſerving to carry him into his Har- 
bour, the other to bring him out. But I ſhould go 
doo far to take Notice of all Particulars (F). Lea- 
ving therefore the Winds, I-proceed, in the next 
Place, to the Clouds and Rain. | 
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Compariſon, In half an Hour's Time after it has reached #he 
Shore, it fans preity briſkly, and ſo increaſeth gradually till 
Tavelve a Clock ; then it is commonly the ftrongeſt, and laſts ſo till 
Taba or Three, a very briſe Gale. After Three it begins to 
die aauay again, and gradually withdraws its Force till all is ſpent 3 

and about Five a Clotk———it is lulled aſleep, and comes no more 
till next Morning. | 

And as the Sea Breezes do blow in the Day, and reſt in the 

Night ; fo on the contrary [the Land-Breezes] blow in the Night, 

"= and reſt in the Day, alternately ſucceeding each otber. They 

= /pring up between Six and Twelve at Night, and laſt tall Six, 
Eigbt, or Ten in the Morning. Dampier's Diſc. of Winds, 
chap. 4. 

6 One Thing more I believe ſome of my Friends will ex- 
pect from me is, That I ſhew the Reſult of comparing my 
own Obſervations of the Winds, with others they know I have 
from Ireland, Switzerland, Italy, France, New-England, and 
ſome of our Parts of Zng/and. But the Obſervations being. 
ſome of them, but of one Year, and moſt of the reſt of hut 
a few Years, I have not been able to determine any great 
Matters. The Chief of what I have Obſerved is, That the 
Winds in all theſe Places ſeldom agree; but when they moſt 
certainly do ſo, it is commonly when the Winds are ſtrong, and 
of long Continuance in the ſame Quarter: And more, I think, 
in the Northerly and Eaſterly, than other Points. Alſo, a ſtrong 
Wind in one Place, is oftentimes a weak one in another Place, 
or moderate, according as Places have been nearer or farther 
diſtant, Yide Philo/oph. Tranſact. No 297, and 321. But to 
give a good and tolerable Account of this, or any other of the 
Weather, it is neceſſary to have good Hiſtories thereof from 
all Parts ; which, as yet we have but few of, and they imper- 


felt, for want of longer and ſufficient Obſervations. 
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CHAP. III. 
F the Clouds and Rain. 


HE Clouds and Rain (a) we ſhall find to be 
no leſs uſeful Meteors than the laſt mentioned; 


as is manifeſt in the refreſhing pleaſant Shades 


which the Clouds afford, and the fertile Dews and 


Showers which they pour down on the Trees and 
| Plants, 


—_— 
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la) Clouds and Rain are made of Vapours raiſed from Wa- 
ter or Moiſture only. So that I utterly exclude the Notion 
of Dry, Terrene Exhalations, or Fumes, talked much of by 
moſt Philoſophers ; Fumes being really no other than the hu- 
mid Parts of Bodies reſpectively Dry. = 

Theſe Vapours are demonſtratively no other than ſmall 
Bubbles, or Veſiculz, detached from the Waters by the Power 
of the Solar. or Subterraneous Heat, or both. Of which 
| ſee Book 2. Chap. 5. Note (ö). And being lighter than the 
Atmoſphere, are buoyed up thereby, until they become of an 
equal Weight therewith, in fome of its Regions aloft in the 
Air, or nearer the Earth ; in which thoſe Vapours are formed 
into Clouds, Rain, Snow, Hail, Lightning, Dew, Miſts, and 
other Meteor s. . 

In this Formation of Meteors the grand Agent is Cold, 
which commonly, if not always, occupies the ſuperior Re- 
gions of the Air; as is manifeſt from thoſe Mountains which 
exalt their lofty Tops into the upper and middle Regions, and 
are always covered with Snow and Ice. | 
This Cold, if it approaches near the Earth, preſently pre- 
cipitates the Vapours, either in Degus; or if the Vapours more 
copiouſly aſcend, and ſoon meet the Cold, they are then con- 


denſed into Mz:/{ing, or elſe into Showers of /ma/! Rain, fall- 
ing in numerous, thick, ſmall Drops: But if thoſe Vapours 
are not only copious, but alſo as heavy as our lower Air it 


ſelf, (by means their Bladders are thick and fuller of Water,) 
in this Caſe they become viſible, ſwim but a little Height 
above the Earth, and make what we call a M:f or Fig. But 
if they are a Degree lighter, ſo as to mount higher, but not 
any great Height, as alſo meet not with Cold enough to con- 
denſe them, nor Wind to diſſipate them, they then form an 


heavy, thick, dark Sn, laſting oftentimes for ſeveral Weeks 
FL | without 
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Plants, which would languiſh and die with perpe- 
tual Drought, but are hereby made Verdant and 
Flouriſhing, Gay and Ornamental; ſo that (as the 
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without either Sun or Rain. And in this Caſe, I have ſcarce 
ever known it to Rain, till it hath been fir Fair, and ther 
Foul. And Mr. Clarke, (an ingenious Clergyman of Norfolk,) 
who in his Life-time, long before me, took notice of it, and 
kept a Regiſter of the Weather for thirty Years, which his 
learned Grandſon, Dr. Samuel Clarke, put into my Hands, he, 
(I ſay) faith, he ſcarce ever obſerved the Rule to fail in all 
that Time; only he adds, if the Wind be in ſome of the Eafterly 
Points, But I have obſerved the ſame to happen, be the 
Wind where it will. And from what hath been faid, the 
Caſe is eaſily accounted for, wiz. whilſt the Vapours remain 
in the ſame State, the Weather doth ſo too. And ſuch Wea- 
ther is generally attended with moderate Warmth, and with 
little or no Wind to diſturb the Vapours, and an heavy At- 
moſphere to ſupport them, the Barometer being commonly 
high then. But when the Cold approacheth, and by conden- 
ling drives the Vapours into Clouds or Drops, then is way 
made for the Sun-beams, till the ſame Vapours, being by fur- 
ther Condenſation formed into Rain, fall down in Drops. | 
The Cold's approaching the Vapours, and conſequently the 
Alteration of ſuch dark Weather, I have beforehand per- 
ceived, by ſome few ſmall Drops of Rain, Hail, or Snow, now 
and then falling, before any Alteration hath been in the 
Weather; which I take to be from the Cold meeting ſome 
of the ſtraggling Vapours, or the uppermoſt of them, and 
condenſing them into Drops, before it arrives unto, and exerts 
itſelf upon the main Body of Vapours below. | 
I have more largely than ordinary inſiſted upon this part 
of the Weather, partly as being ſomewhat out of the way; 
but chiefly, becauſe it gives Light to many other Phenomena 
of the Weather. Particularly we may hence diſcover the. 
Original of Clouds, Rain, Hail, and Snow; that they are Va- 
pours carried aloft by the Gravity of the Air, which meet- 
ing together ſo as to make a Fog above, they thereby form a 
(Hud. If the Cold condenſeth them into Drops, they then 
fall in Rain, if the Cold be not intenſe enough to freeze them: 
But if the Cold freezeth them in the Clouds, or in their Fall 
thro' the Air, they then become Hail or Sn. ; 
As to Lightning, and other enkindled Vapours, I need ſay 
little in this Place, and ſhall therefore only obſerve, that they 
owe alſo their Riſe to Vapours ; but ſuch Vapours as are de- 
JJV 
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22 Of the Clnids and Rain. Book 1. 
Pſalmiſt ſaith, P/al. Ixv. 12, 13.) The little Hills re. 
foice on every fide, and the Valleys ſnout for Jo, they 
alſo fing. 1 ' 5 
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tached from mineral Juices, or at leaſt that are mingled with 
them, and are Fired by Fermentation. : 
Another Phenomenon reſolvable from what hath been ſaid 
is, why a cold is always a vet Summer, wiz, becauſe the Va- 
pours riſing plentifully then, are by the Cold ſoon collected 
into Rain. A remarkable Inſtance of. this we had in the Sum- 
mer of 1708, part of which, eſpecially about the Solſtice, was 
much colder than uſually. On June 12, it was ſo cold, that 
my Thermometer was near the Point of hoar Froſt, and in ſome 
Places I heard there was an hoar Froſt ; and during all the cool 
Weather of that Month, we had frequent and large Rains, ſo 
that the whole Month's Rain amounted to above two Inches 
Depth, which is a large Quantity for Upmin/ter, even in the 
wetteſt Months. And not only with us at Upmin/er, but in 
other Places, particularly at Zarich in Switzerland, they ſeem 
to have had as unſeaſonable Cold and Wet as we. Fuit hic 
menſis——preter modum humidus, & magno quidem wegetabilibus 
hominibuſgue damno. Multum computruit Fanum, &c. complains 
the Induſtrious and Learned Dr. F. J. Scheauchzer : Of which, 
and other Particulars, I have given a larger Account in Phil. 
= 5" 1.5 - 7 Ne 3 | | 
In which Tranſaction I have obſerved farther, that about 
the Equinoxes we (at Upminſter at leaſt) have oftentimes more 
Rain than at other Seaſons. The Reaſon of which is mani- 
feſt from what hath been ſaid, vi. in Spring, when the Earth 
and Waters are looſed from the brumal Conſtipations, the 
Vapours ariſe in great Plenty : And the like they do in Au- 
tumn, when the Summer Heats, that both diflipated them, 
and warmed the ſuperior Regions, are abated ; and then the 
Cold of the ſuperior Regions meeting them, condenſeth them 
into Showers, more plentifully than at other Seaſons, when 
either the Vapours are fewer, or the Cold that is to condenſe 
them is leſs. | ET 82 es | 
The manner how Vapours are precipitated by the Cold, or 
reduced into Drops, I conceive to be thus: Vapours being, 
as I ſaid, no other than Inflated Vefculæ of Water; when 
they meet with a colder Air than what is contained in them, 
the contained Air is reduced into a leſs Space, and the wa- 
tery Shell or Caſe rendered thicker by that means, ſo as to 
become heavier than the Air, by which they are buoyed up, 
and conſequently muſt needs fall down. Alſo many of _ 
thicken' 
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Cu Ar. III. Of the Clouds and Rain. | | 23 
And if to theſe Uſes, we ſhould add the Ori- 
gine of Fountains and Rivers, to Vapours and the 

ö Rains, 
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thicken'd Veficule ran into one, and ſo form Drops, greater 
or ſmaller, according to the Quantity of Vapours collected 


together. 


As to the Rain of different Places, I have in ſome of our 
Tran/ations aſſigned the Quantities ; particularly in the laſt 
cited Trazſaction, I have aſſigned theſe, viz. the Depth of the 
Rain one Year with another, in Engliſß Meaſure, if it was to 


ſtagnate on the Earth, would amount unto, at Townly in 


Lancaſhire, 42 Inches and a half; at Upminſter in Efex 19. 


Inches and a quarter; at Zurich in Switzerland 32 Inches and 


a quarter; at Piſa in Zaly 43 Inches and a quarter; at Paris 
in France 19 Inches; and at 25 e in Flanders 24 Inches. 1 
It would be endleſs to reckon up the &/oady and other pro- 
digious Rains taken notice of by Hiſtorians, and other Au- 
thors, as præternatural and ominous Accidents; but if ſtrict- 
ly pried into, will be found owing to natural Cauſes : Of 
which, for the Reader's Satisfaction, I will give an Inſtance 
or two, A Bloody Rain was imagined to have fallen in France, 
which put the Country People into ſo great a Fright, that they 


left their Work in the Fields, and in great haſte flew to the 


neighbouring Houſes. Peire/e (then in the Neighbourhood) 
ſtrictly inquiring into the Cauſe, found it to be only red, 
Drops coming from a ſort of Butterfly that flew about in, 
great Numbers at that Time, as he concluded from ſeeing ſuch 


red Drops to come from them; and becauſe theſe Drops were 


laid, Non ſupra ædificia, non in devexis lapidum ſuperficiebus, uti 
debuerat contingere, fi è ceela ſanguine pluifſet ; ſed in ſubcavis 
potius & in foraminibus.— Acceſfit, quid parietes iis tinge- 
bantur, non qui in mediis ofpidis, ſed qui agrorum wicini erant, 
neque ſecundum partes elatiores, ſed ad mediocrem ſolum alti- 
tudinem, quantam wolitare Papiliones ſolent. Gaſſend. in vit. 


Peireſk, I. 2. 166. 5 


So Dr. Merret ſaith alſo, Pluvia Sanguinis quam certiſſime con- 


tat effe tantim Inſectorum excrementa; Pluvia Tritici quam nihil 


aliud efſe quem Hederæ bacciſeræ grana 4 Sturnis devorata excreta - 
que comparanti liquidiſſime patet. Pinax rerum, c. p. 220. 
The curious Worm tells of the raining of Brimſtone, 
An. 1646. Maii 16. Hic Hafnie cùm ingenti plyvid tota urbs, 
emneſque ita inundarentur plate, ut grelſus hominum impediret, 
Sulphureoque odore atrem inficeret, dilapſis aliquantulum aquiss 
quibuſdam in locis colligere licuit Sulphureum pulwerem, Ccujus 
portionem ſervo, colore, odare, & aliis verum Sulphur ferentem. 


Muſ. Worm. L. 1. C. 11. Se. 1. = 
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Together with the Rain we might take notice of other 
Meteors, particularly Szow ; which altho' an irkfome Gueſt, 
yet hath its great Uſes, if all be true that the famous T. Bar- 
tholin ſaith of it, who wrote a Book de Nivis Uſu Medico. 
In which he ſhews of what great Uſe Snow is in fructifying 
the Earth, preſerving from cke Plague, curing Fevers, Cho- 
licks, Head-Aches, Tooth-Aches, Sore Eyes, Pluriſies, (for 

which Uſe, he ſaith, his Country Women of Denmark keep 
Snow water gathered in March), alſo in prolonging Life, 
(of which he inſtanceth in the Alpine Inhabitants, that live to 
.a great Age,) and preſerving dead Bodies; Inſtances of which 
he gives in Perſons buried under the Snow in paſſing the Alpt, 
which are found uncorrupted in the Summer, when the Snow 
is melted; which fad SpeQtacle he himfelf was an Eye- 
Witneſs of. And at Spitzberg in Greenland, dead Bodies re- 
main entire and uncorrupted for thirty Years. And laſtly, 
Concerning ſuch as are ſo preſerved when flain, he ſaith they 

remain in the ſame Poſture and Figure: Of which he gives 
this odd Example. Viſum id extra urbem naſtram [Hafniam] 
guum, 11 Feb. 1659. oppugnantes hoſtes repellerentur, magnägue 
trage occumberent ; alii enim rigidi iratum vultum oſtendebant. 
alii oculos elatos ; alii ore diducto ringentes, alii brachiis extenſis 
Gladium minari, alii alio ſitu profirati jacebant. Barthol. de 
vſu Niv. c. 12. Eo 295 / 

But altho' Snow be attended with the Effects here named, 
and others ſpecified by the learned Bartho/in,; yet this is not 
to be attributed to any peculiar Virtue in the Snow, but ſome 
other Cauſe. Thus when it is ſaid to frudify the Earth, it 
doth ſo by guarding the Corn or other Vegetables againſt the 
 Mitenſer Cold of the Air, eſpecially the cold piercing Winds; 

which the Hoſbendmen obſerve to be the moſt injurious to 
their Corn of all Weathers. So for Conſerwing dead Bodies, it 
doth it by conſtipating ſuch Bodies, and preventing all ſuch 
Fermentations or internal Conflicts of their Particles, as would 
produce Corruption. | 

Such an Example as the preceding is ſaid to have happened 
ſome Years ago at Paris, in digging in a Cellar for ſuppoſed. 
hidden Treaſure; in which, after digging ſome Hours, the 
Maid going to call her Maſter, found them all in their digging 
Poſtures, but dead. This being noiſed abroad, brought in not 
only the People, but Magiſtrates alſo, who found them accord- 
ingly ; Ille qui ligone terram effoderat, & fecius qui palũ effofſam 
terram removerat, ambo pedibus fabant, quaſi ſuo quiſque operi 
affixus incubuiſſet; uxor uriut quaſi ab opere defifſa in ſcamno, 
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Cup. III. Of the Clouds and Rain. 25 
ſqphers (5) have done, we ſhould have another In- 
ſtance of the great Uſe and Benefit of that Meteor. 
And now, if we reflect upon this neceſſary Ap- 
pendage of the Terraqueous Globe, the A:moſphere z 
and conſider the abſolute Neceſſity thereof to many 
Uſes of our Globe, and its great Convenience to the 
Whole: And in a Word, that it anſwereth all the 
Ends and Purpoſes that we can ſuppoſe there can be 
for ſuch an Appendage : Who can but own this to be 
the Contrivance, the Work of the great Creator ? 
Who would ever ſay or imagine ſuch a Body, ſo dif- 
ferent from the Globe it ſerves, could be made by 
Chance, or be adapted ſo exactly to all thoſe fore- 
mentioned grand Ends, by any other Efficient than 
by the Power and Wiſdom of the infinite God! 
Who would not rather, from ſo noble a Work, 
. | 5 readily 


5 


— 


ſelicito guodam wultu, ſedebat, inclinato in palmam manũs genibus 
innitentis capite ; puerulus laxatis braccis in margine excavate o- 
wee defixis in terram oculis aluum exonerabat ; omnes in natural: 
fitu, carne tanquam flatue rigidi, apertis ocults & wultu vitam 
quaſi reſpirante, exanimes ſtabant. Dr. Bern. Connor, Diſſert. 
Med. Phyſ. 45 15. | | 

The Doctor attributes all this to Cold; but I ſcarce think 
there could be Cold enough to do all this at Paris, and in a 
Cellar too. But his following Stories are not improbable, of 
Men and Cattle killed with Cold, that remained in the very 
ſame Poſture in which they died; of which he gives, from a 
Spani/o Captain, this Inſtance, that happened two Years before, 
of a Soldier who unfortunately ſtraggled from his Company 
that were forraging, and was killed with the Cold, but was 
thought to have fallen into the Enemies Hands. But ſoon after 
their. Return to their Quarters, they. ſaw their Comrade re- 
turning, fitting on Horſeback, and coming to congratulate him, 
found him dead, and that he had been brought thither in the 
ſame Poſture on Horſeback, notwithſtanding the jolting of the 
Horſe. Jbid: p. 18. | 1 

(6) Of this Opinion was my late moſt ingenious and learned 
Friend, Mr. Ray, whoſe Reaſons ſee in his Phy/ico-Theolog. 
Diſcourſes, Diſc. 2. ch. 2. P. 89, Sc. So alſo my no leſs lear- 
ned and ingenious Friends, Dr. Halley, and the late Dr. Hook, 
many of the French Vertuoſo's alſo, and divers other very con- 
Ederable Men before them, too many to be ſpecified here. 


(c) An 
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readily acknowledge the Workman (c), and as eafily 
conclude the Atmoſphere to be made by GOD, as an 
Inftrument wrought by its Power, any Pneumatick 
Engine, to be contrived and made by Man! 
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Of Light. 
TF\ HUS much for the firſt Thing miniſtring to 
| the Terraqueous Globe, the Atmoſphere and 
its Meteors 3 the next Appendage is Light. (a) Con- 


cerning which, I have in my Survey of the Heavens 
(S) ſhewed what admirable Contrivances the infinite- 


ly wiſe Creator hath for the affording this noble, glo- 


rious, 


. _ 


— 
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(e) An Polycletum quidem admirabimur propter partium Statue 
— converientiam ac proportionem ? Nataram autem non modo 
non laudabimus, ſed omni etiam arte privabimus, que partium 
proportionem non ſolùm extrinſecus more Statuariorum, ſed in pro- 
Fundo etiam ſervavit ? Nonne & Polycletus ipſe Nature eſt imita- 
tor, in quibus ſaltem eam potuit imitari ? Potuit autem in ſolis 
externis partibus in quibus artem confideravit, With much more 
to the like Purpoſe. Galen. de U/. Part. l. 17. c. 1. 

(a) It is not worth while to enumerate the Opinions of the 
Ari/ioteltans, Cartefians, and others, about the Nature of Light, 
Ariſtotle making it a Quality; Cartes a Pulſion, or Motion of 
the Globules of the ſecond Element. Vide Cartes Princip. p. 3. 
Sect. 55, Ec. But with the Moderns, I take Light to conſiſt of 
material Particles, propagated from the Sun, and other lumi- 
nous Bodies, not inſtantaneouſly, but in Time, according to 
the Notes following in this Chapter. But not to inſiſt upon 
ether Arguments for the Proof of it, our noble Founder hath 
proved the Materiality of Light and Heat, from actual Expe- 
riments on Silver, Copper, Tin, Lead, Spelter, Iron, Tute- 
nage, and other Bodies, expoſed (both naked and cloſely ſhut 
up) to the Fire: All which were conſtantly found to receive an 
Increment of Weight. I wiſh he could have met with a fa- 
vourable Seaſon to have tried his Experiments with the Sun- 
Beams as he intended. Vide Boyle Exp. io make Fire and Flame 
porgerable. | | 

(6) Aſtro-Theol. Book 7. | 
©; wes _—_— le) And 


rjous, and comfortable Benefit to other Globes, as 
well as ours; the Proviſion he hath made by Moons, 
as well as by the Sun, for the Communication of it. 
And now let us briefly conſider the great Neceſ- 
ſity and Ufe thereof to-all our animal World. And 
this we ſhall find to be little leſs than the very Life 
and Pleaſure of all thoſe Creatures. For what Be- 
nefit would Life be of, what Pleaſure, what Com- 
fort would it be for us to live in- perpetual Dark- 
neſs? How could we provide ourſelves with Food. 
and Neceſſaries? How could we go about the leaſt 
Buſineſs, correſpond with one another, or be of any 
* Uſe in the World, or any Creatures be the ſame to 
us, without Light, and thoſe admirable Organs of 
the Body, which the Great Creator hath adapted to 
the Perception of that great Benefit ? | 
But now by the Help of this admirable, this firſt 
made (c) becauſe moſt neceſſary, Creature of God; 
by this, I ſay, all the animal World is enabled to 
go here and there, as their Occaſions call ; they can 
tranſact their Buſineſs by Day, and refreſh and re- 
cruit themſelves by Night, with Reſt and Sleep. 
They can with Admiration and Pleaſure, behold the 
glorious Works of God ; they can view the Glories 
of the Heavens, and ſee the Beauties of the flowry 


Fields, the gay Attire of the feather'd Tribe, the 


exquiſite Garniture of many Quadrupeds, Inſects, 
and other Creatures ; they can take in the delight- 


ſome Landſkips of divers Countries and Places ; 


they can with Admiration ſee the Great Creator's 
wonderful Art and Contrivance in the Parts of Ani- 
mals, and Vegetables: And, in a Word, behold the 
Harmony of this lower World, and of the Globes 
above, and ſurvey Gop's exquiſite Workmanſhip in 
every Creature. To E 
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e) And God ſaid, Let there be Light, and there was Light, 


en. i. 3. 
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= Of Light, Book J. 
Io all which 1 might add the Improvements 
which the Sagacity of Men hath made of this noble 
Creature of God, by the Refractions and Reflections 
of Glaſſes. But it would be endleſs to enumerate 
all its particular Uſes and Benefits to our World. 
But before I leave this Point, there aretwo Things 
concerning Light, which will deſerve an eſpecial 
Remark ; and that is, its ſwift and almoſt inſtanta- 
neous Motion, and its vaſt Extenſion. 
t. It is a very great Act of the Providence of 
God, that ſo great a Benefit as Light is, is not long 
in its Paſſage from Place to Place. For was the Mo- 
tion thereof no ſwifter than the Motion of the ſwift- 
eſt Bodies on Earth, ſuch as of a Bullet out of a 
great Gun; or even of a Sound (4) (which is the 
ſwifteſt Motion we have next Light,) in this Caſe 
Light would take up, in its Progreſs from the Sun 
to us, above thirty two Years, at the rate of the 
firſt; and above ſeventeen Years, at the rate of the 
latter Motion. RP Ee 
The Inconveniencies of which would be, its E- 


nergy and Vigour would be greatly cooled and aba- 
| 5 | ted; 
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(4) It may not be ungrateful to the Curious, to take Notice 
of the Velocity of theſe two Things. . | 

According to the Obſervations of Merſennus, a Bullet-ſhot 
cout of a great Gun, flies 92 Fathom in a Second of Time, 
(Vide Merſen. Baliſt.) which is equal to 589 Englifh Feet and a 
half; and according to the Computation of Mr. Huygens, it 
would be 25 Years in peſſing from the Earth to the Sun. But 
according to my own Obſervations made with one of her late 
Majeſty's Sakers, and a very accurate Pendulum-Chronometer, 
a Bullet at its firſt Diſcharge, flies 510 Yards in five half Se- 
cond-, which is a Mile in a little above 17 half Seconds. And 
allowing the Sun's Diſtance to be, as in the next Note, a Bul- 
Jet would be 32 Years and a half in flying, with its utmoſt 
Velocity, to the Sun. VE, 

As to the Velocity of Sound, ſee Book 4. Chap. 3. Note 28, 
according to which Rate there mentioned, a Sound. would he 
near 17 Years anda half in flying as far as the Diſtance is from 
the Farth to the Sun. Confer here the Experiments of the 


Acad del Ciment, p. 14%, Cc. 
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ted; its Rays would be leſs penetrant; and Dark- 
neſs would with greater Difficulty and much Slug- 
giſnneſs, be diſſipated, eſpecially by the fainter 
Lights of our ſublunary, luminous Bodies. But paſ- 
ſing with ſuch prodigious Velocity, with nearly the 
inſtantaneous Swiftneſs of almoſt two hundred thou- 
ſand Engliſh Miles in one Second of Time, (e) or 
(which is the ſame thing) being but about ſeven or 
eight Minutes of an Hour in coming from the Sun 
to us, therefore with all Security and Speed, we re- 
ceive the kindly Effects and Influences of that noble 
and uſeful Creature of God. * 
2. Another Thing of great Conſideration about 
Light is, its vaſt Expanſion, its almoſt incompre- 
henſible, and inconceivable Extenſion, which, as a 


late 


(e) Mr. Romer's ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Royal Academy, and in 
the Obſervatory, for eight Years, as our Phil. Tranſ. Ne 136. 
obſerve from the Journ. des Scavans ; our molt eminent Aſtro- 
nomers alſo in England admit it: But Dr. Hook thinks with 
| Monſieur Cartes, the Motion of Light Inſtantaneous, Hoot's 
| Pot. Warks, Page 77. And this he endeavours to explain, 
Pag. 130, &c. | | | 
What Mr. Romer's Hypotheſis is, may be ſeen in the PH. 
Tranſact. before-cited : As alſo in the before-mentioned 
Sir ſaac Newton's Opticks : Light is propagated from luminous 
Bodies in Time, and ſpends about ſeven or eight Minutes of an 
Hour in paſſing from the Sun to the Earth. This was firſt ob- 
ſerved by Romer, and then by others, by means of the Eclip/es of 
the Satellites of Jupiter. For theſe Eclip/es, when the Earth is 
between the Sun and Jupiter, happen about ſeven or eight Ma- 
nutes ſooner than they ought to do by the Tables: and when the 
Earth is beyond the Sun, they happen about ſeven or eight Mi- 
nutes later than they ought to do: The Reaſon being, that toe 
Light of the Satellites hath farther to go in the latter Caſe than 
in the former, by the Diameter of the Earth's Orbit. Newt. Opt. 
L. 2. Part 3. Prop. 11. 
Now foraſmuch as the Diſtance between the Sun and the 
Earth (according to the Computations in my Aſtro- Theology. 
B. 1. Ch. 3. Note 2.) is 86051398 Engli Miles; therefore. at 
the Rate of 7 Minutes and a half, or 450 Seconds, in paſſiag 
from the Sun, Light will be found to fly above 191225 Miles 
in one Second of Time. Sl N + 
J Dr. 
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—_—_ Of Light, Book I. 
late ingenious Author (F) ſaith, -** Is as boundleſs 
and unlimited as the Univerſe itſelf, or the Ex- 
<< panfum of all material Beings : The Vaſtneſs of 
« which is ſo great, that it exceeds the Comprehen- 
« ſions of Man's Underftanding. Inſomuch, that 
« very many have aſſerted it abſolutely infinite, and 
« without any Limits or Bounds. | 


And that this noble Creature of God is of this 
Extent, (g) is manifeſt from our ſeeing ſome of the 
fartheſt diſtant Objects, the Heavenly Bodies, _ 
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Dr. Ho#'s Poſthumous Works. LeR. of Light, p. 76. 

(g) For the Proof of this vaſt Extent of Light, I ſhall take 
the Computation of the ſame great Man, pag. 77. J, ſaith 
he, we conſider firſt, the vaft Diſtance between us and the Sun, 
evhich from the beſt and lateſi Obſervations in Aſironomy, is judged il 
to be about 10000 Diameters of the Earth, each of which is about i 
7925 Engliſh Miles; therefore the Sun's Diſtance is 7925000 
Miles; and if we corfeder, that, according to the Obſervations, 
wwhich ] publiſhed to prove the Motion of the Earth, [which were 
'Obſervations of the Parallax of ſome of the fix'd Stars in the 
Head of Draco, made in 4699,] the wuhole Diameter of the Orb, 
viz. 20000, made the Subtenſe but of one Minute to one of the 
Fx d Stars, which cannot thevefore be leſs diſtant than 3438 Dia- 
meters of this great Orb, and conſequenily 68760000 Diameters of 
the Earth: And if this Star be one of the nearefi, and that the 
Stars that are of one Degree leſſer in Magnitude (I mean not of 
the ſecond Magnitude, becauſe there may be many Degrees between 
the fit and ſecond) be as much farther ; and another Sort yet 
ſmaller be three Times as far; and .a Fourth four Times as far, 
and fo omward, poſſibly to ſome 100 Degrees of Magnitude, ſuch 
as may be diſcovered by longer and longer Teleſcopes, that they may 
be 100 Times as far; then certainly this material Expanſion, a 
Part of which wwe are, muſt be ſo great, that 'twill infinitely ex- 
ceed our ſhallv Conceptions to imagine. Now, by what I lat 
mentioned, it is evident, that Light extends itſelf to the utmoſt ima- 
ginable Parts, and by the Help of Teleſcopes, we collect the Ray, 
end make them ſen/ible ta the Eye, which are emitted from ſome of 
the almoſt inconceivably remote Objects, &c. Nor is it only 
the great Body cf the Sun, or the vaſt Bodies of the x d Stars, 
that are thus able to diſperſe the Light thro" the vaſt Expanſum 
of the Univerſe ; but the ſmalleſt Spark of a lucid Body muſt da the 
— Jame Thing, even the /maileft Glebule flirack from à Steel by a 

int, &C. l 


3 (a F hat 


v5" SW 


a NG wv WTO. 


Oe 


CuAr. V. Gravity. 31 
with our naked Eye, ſome with the Help of Opti- 
cal Inſtruments, and others in all Probability farther 
and farther, with better and better Inſtruments: 
And had we Inſtruments of Power equivalent to the 
Extent of Light, the luminous Bodies of the utmoſt 
Parts of the Univerſe, would, for the ſame Reaſon, 
be viſible too. | a | 
Now as Light is of greateſt Uſe to impower us 
to ſee ONO at all, ſo the Extenſion thereof is no 
leſs uſeful to enable us to ſee Objects afar off. By 
which Means we are afforded a Ken of thoſe many 


| glorious Works of the infinite Creator, viſible in the 
= Heavens, and can improve them to ſome of the nobleſt 


Sciences, and moſt excellent Uſes of our own Globe. 
essseseeesbsesesesbsesssesbsssbeses sbs 
CHAP. v. 
Of Gravity. 
HE laſt Thing ſubſervient to our Globe, that 
I ſhall take Notice of, is Gravity (a); or, that 


20 Hi which Bodies have to the Centre of the 
h. 


In 


0 


(a) That there is ſuch a Thing as Gravity, is manifeſt from 
its Effects here upon Earth; and that the heavenly Bodies at- 
tract or gravitate to one another, when placed at due Diſtan- 
ces, is made highly probable by Sir J/aac Newton. This at- 
tractive, or gravitating Power, I take to be congenial to Mat- 
ter, and imprinted on all the Matter of the Univerſe by the 
Creator's Fiat at the Creation. What the Cau/e of it is, the 
Newtonian Philoſophy doth not pretend to determine for want 


of Phznomena, upon which Foundation it is that that Philo- 


ſophy is grounded, and not upon chimerical and uncertain Hy- 
potheſes: But whatever the Cauſe is, that Cauſe penetrates. 


even to the Centres of the Sun and Planets, without any Diminu- 
ton of its Virtue ; and it adteth not according to the Superficies of 


Bodies (as Mechanical Cauſes do) but in Proportien to the Ruan- 
tity of their folid Matter And laſtly, it afeth all round at at 
immenſe Diflances, decreaſing in duplicate Proportion to theſe 

| | | Difian. 
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= N Gravity. Book I. 
In my Aſtro- Theology, Book 6. Chap. 2. I have 
ſhewn of what abſolute Neceſſity, and what a 
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Diftances, as Sir 1/aac Newton ſaith, Princip. pag. ult. What 
uſeful Deductions, and what a rational Philoſophy, have been 
drawn from hence, may be ſeen in the ſame Book. 

This Attraction, or Gravity, as its Force is in a certain Pro- 

rtion, ſo makes the Deſcent of Bodies to be at a certain 
| ry And was it not for the Reſiſtancc of the Medium, all 
Bodies would deſcend to the Earth at the ſame Rate; the 
lighteſt Down, as ſwiftly as the heavieſt Mineral: As is mani- 
feſt in the Air- Pump, in which the lighteſt Feather, Duſt, &c, 
and a piece of Lead, drop down ſeemingly in the ſame Time, 
from the Top to the Bottom of a tall exhaufted Receiver. 

The Rate of the Deſcent of heavy Bodies, according. to 
Galilæo, Mr. Huygens, and Dr. Halley (after them) is 16 Feet 
one Inch in one Second of Time; and in more Seconds, as. the 
Squares of thoſe Times. But in ſome accurate Experiments 
made in St. Paul's Dome, Fune 9, 1710. at the Height of 
220 Feet, the Defcent was ſcarcely 14 Feet in the firſt Se- 
cond. The Experimennts were made in the Preſence of 
ſome very conſiderable -Members of the Royal Society, by 
Mr. Hawksbee, their Operator, with Glaſs, hollow Balls, ſome 
empty, ſome filled with Quick-filver. the Barometer at 297, 
the Thermometer 60 Degrees above Freezing. The Weight 
of the Balls, their Diameters, and Time of the Deſcent is in this 


Table. | 
— fled with Quick-lilver.| | Empty Balls. 
Weight. ] Diameter. | Time. Weight. Diameter, Time, 
(Grains. TenthInch, half Seconds. = Unch. | Tenth fhalf Seconds, 
\ 998 | 8 8 11 50 :{: 5: I 17 
993 8 J 8 leſs, 642 | 5 2 FG 
866 8 | 8 | 599 | 5 1 | 
747 | 7 & half. $8 more, 515 | 5 nearly. 16 & half, 
808 | 7 & half.] 8 40 483 | 5 nearly. 17 
784 | 7 & half. ] 8 more. 647 (is: {3 16 


The Reaſon why the heavy full Balls fell in half the Time 
of the hollow Ones, was the Reſiſtance of the Air: Which 
Reſiſtance is very ingeniouſly and accurately aſſign'd by Dr. 
Wallis, in Phils. Tranſ. No 186. And the Cauſe of the Re- 
fiſtance of all Fluids, (as Sir {/aac Newton, Opt. Q. 20.) is 
partly from the Friction of the Parts of the Fluid, partly from 
the Jnertia thereof. The Reſiſtance of a ſpherical Body meets 
with trom Friction, 1s as the right Angle under the CE 

| 2 | | an 


1 . 
TL 


1 
* 


. 5 8 


to the 7 Accounts of 


= @ 


Cnay.V. Of Gravity. 32 
oble Contrivance this of Gravity is, for keeping 
the ſeveral Globes of the Univerſe from ſhattering 
to Pieces, as they evidently muſt do in a little Time, 
by their ſwift Rotation round their own Axes (3). 
The Terraqueous Globe particularly, which circum- 
volves at the rate of above 1000 Miles an Hour (c), 
| would 
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and the velocity of the moving Body : And the Reſiſtance 


from the Vis Inertiæ, is as the Square of that Product. 


For a farther Account of the Properties and Proportions, & c. 
of Gravity in the Fall or Projection of Bodies, I ſhall refer 
, Galilzus, Torricellius, Huygens, 
Sir Iſaac Newton, &c. or to the ſhorter Accounts of Dr. Halley, 
in Phils/eph. Tranſact, abridged by Mr. Lowthorp, Vol. I. p. 561. 
or Dr. Cl/arke in his Notes on Rohault, Phy/. 2. e. 28. ſee. 13, 
16. And for the Reſiſtance of Fluids, I refer to Dr. Wallis, 
before-cited, and the 44. Erudit. Lipſ. May 1693. where 
there is a Way to find the Force of Mediums upon Bodies of 
different Figures, | | „ b 
(5) That the Heavenly Bodies move round their own Axis, 
is, beyond all Doubt, manifeſt to our Eye, in ſome of them, 
from the Spots viſible on them. The Spots on the Sun (eaſily 


viſible with an ordinary. Glaſs) do manifeſt him to revolve 


round his own Axis in about 25 Days and quarter. The Spots 
on Jupiter and Mars prove thoſe two Planets to revolve alſo 
ſrom Eaſt to Weſt, as Dr. Hook diſcovered in 1664, and 166g. 
And Venus alſo (altho' near the ſtrong Rays of the Sun) hath, 
from ſome Spots, been diſcovered by Mr. Caſſini, in 1666. and 


1667, to have a manifeſt Rotation. Vide Lewthorp's Abridg. 
| Vol. I. p. 382, and 423, 425. And ſuch Uniformity hath the 


Creator obſerv'd in the Works of Nature, that what is obſer- 
vable in one, is generally to be found in all others of the ſame 
Kind. So that ſince tis manifeſt the Sun, and three of his 
Planets whirl. round, it is very reaſonable to_ conclude all the 
reſt do ſo too; yea, every Globe of the Univerſe. - | 

(c) The Earth's Circumference being 25031 Miles and half, 
(according to Book II. Chap. 2. Note (a) if we divide that in- 
to 24 Hours, we ſhall find the Motion of the Earth to be near 
1043 Miles in an Hour, Which, by the by, is a far more 
reaſonable and leſs rapid Rate, than that of the Sun would 
be, if we ſuppoſe - the Earth to ſtand ſtill, and the Sun to 
move round the Earth. For according to the Proportions in 


| Note (e) of the preceding Chapter, the Circumference of the 


Magnus Orbis is 540686225 nelifo Miles, which divided by 
24 Hours, gives 22528364 Miles in an Hour. But what is 
| D this 
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34 : / Gravity, | Bob I. 
would by the centrifugal Force of that Motion, be 
ſoon diſſipated and ſpirtled into the circumambient 


Space, was it not kept together by this noble Con- 


trivance of the Creator, this natural inherent Power, 
namely, the Power of Attraction or Gravity. 

And as by this Power our Globe is defended 
againſt Diſſipation, ſo all its Parts are kept in their 
proper Place and Order. All material Things do 
naturally gravitate thereto, and unite themſeves 


therewith, and ſo preſerve its Bulk intire (d). And 


the fleeting Waters, the moſt unruly of all its Parts, 


do by this Means keep their conſtant Equipoiſe in 


the Globe (e), and remain in hat Place which, the 
Pſalmiſt faith, God had founded for them ; a Bound be 
had ſet, which they might not paſs; that they turn not 
again to cover the Earth, Pſal. civ. 8, 9. So, that 
even in a natural Way, by vertue of this excellent 
Contrivance of the Creator, the Obſervation of the 
Pſalmiſt is perpetually fulfilled, £/al. Ixxxix. 9. Thou 
ruleſt the raging of the Sea; when the Waves thereof 
ariſe, thou ſtilleſt them. © 
To theſe, and an hundred other Uſes of Gra- 
vity that I might have named, I ſhall only juſt 
mention another Thing owing to it, and that is Le- 


vity, 
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this to the Rapidity of the fx d Stars, if we ſuppoſe them, 


not the Eartb, to move? Which is a good Argument for the 
Earth's Motion. | 

(4) Nihil majus, quam quod ita flabilis eff Mundus, atque ita 
cohæret ad permanendum, ut nihil ne excogitari quidem poſſit ap- 
tins. Omnes enim partes ejus undique medium locum capeſſentes, 


nituntur ægualiter: maxime autem corpora inter ſe junta perma- 


nent, cam quodam quaſi vinculo circumdata colligantur : quod fa- 


cit ea natura, que per omnem mundum omnia Mente, & Ratione 


conficiens, funditur, & ad medium rapit, & convertit extrema. 
Cic. de Nat. Deor. 1. 2. c. 45. 

(e) Eadem ratione Mare, cum ſupra terram fit, medium tamen 
terre locum expetens, conglobatur undique equaliter, neque redundat, 


unguam, neque effunditur, Id. paulo poſt. 
_ Y That 
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Cnae. V. Of Gravity. 35 
7ity, (F) that, whereby what we call light Bodies 
ſwim, a Thing no leſs uſeful to the World than its 
oppoſite, Gravity, is in many Reſpects, to divers 
Tribes of Animals, but particularly ſerviceable to 
the raiſing up of Vapours (g), and to their Con- 
veyance about the Worla Ps 


ns ls. Re N- 1 n Sr. 1 m . FO LO c at 


* 
. 


(f) That there is no ſuch Thing as poſtive Lewity, but that 
Levity is only a leſs Gravity, is abundantly manifeſted by the 
acute Seign. Alph. Borelli de Mot. a Grau. pend. cap. 4. See alſo 
the Annotations of the learned and ingenious Dr. : Clark, on 
' Rohaulti Phyſ. p. 1. c. 16. Note 3. Alſo the Experiments of 
the Acad. del Cimento, p. 118, &. Dr. Wallis Diſcourſe of 
Gravity and Gravitation before the Royal Society, Nov. 12. 1674. 
P. 28, Or. x | — | | | 

(g) I have before in Note (a), Chap. 3. ſhewn what Ya» 
= fours are, and how they are rais'd. That which I ſhall here 
note, is their Quantity : Concerning which, the before com- 
mended Dr. Halley hath given us ſome curious Experiments 


nn our P5ileſepb. Tran/at. which may be met with together 


in Mr. Lowthorp's Abridg. Vol. II. p. 108, and 126. Mr. Sedi- 
leau alſo at Paris obſerved it for near three Vears. By all their 
Obſervations it appears, that in the Winter Months the Eva- 
porations are leaſt, and greateſt in Summer, and moſt of all 
in windy Weather. And by Monſ. Seaileau's Obſervations 
it appears, that what is raiſed in Vapours, exceeds that which 
falleth in Rain. In the ſeven laſt Months of the Year 1688, 
the Evaporations amounted to 22 Inches 5 Lines ; but the 
Rain only 10 Inches 6 Lines one third: In 1689, the Eva- 
porations were 32 Inches 10 Lines and half; but the Rain 
18 Inches 1 Line: In 1690, the Evaporations 30 Inches 11 
Lines; the Rain 21 Inches one third of a Line. Fide Mem. 
de Math. Phy/. An. 1692, p. 25. 3 

If it be demanded, What becomes of the Overplus of Ex- 
halations that deſcend not in Rain? I anſwer, They are 
partly tumbled down and ſpent by the Winds, and partly 
deſcend in Dews, which amount to a greater Quantity than 
is commonly imagined. Dr. Halley found the Deſcent of 
Vapours in Dews ſo prodigious at St. Helena, that he makes 
no doubt to attribute the Origin of Fountains thereto. And 
I myſelf have ſeen in a fill, cool Evening, large thick Clouds 
hanging, without any Motion, in the Air, which in two or 
three Hours time have been melted down by degrees, by the 
Cold of the Evening, ſo that not any the leaſt Remains of them 
have been left. 5 | 
Daz (hb) See 


36 Of Gravity, Book I. 
And 'now from this tranſient View of no other 
than the Out-works, than the bare Appendages · of 
the Terraqueous Globe, we have ſo manifeſt a Sam- 
ple of the Wiſdom, Power, and Goodneſs of the 
infinite Creator, that it is eaſy to imagine the whole 
Fabrick is of a Piece, the Work of at leaſt a ſkilful 
Artiſt. A Man that ſhould meet with a Palace (+) 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well-contrived Aqueducts, 
Caſcades, and all other Appendages conducing to 
Convenience or Pleaſure, would eaſily imagine, that 
proportionable Architecture and Magnificence were 
within: But we ſhould conclude the Man was out 
of his Wits that ſhould aſſert and plead, that all was 
the Work of Chance, or other than of ſome wiſe 
and ſkilful Hand. And ſo when we Survey the bare 
Out-works of this our Globe, when we ſee ſo vaſt 
a Body, accouter'd with ſo noble a Furniture of Air, 
Light, and Gravity; with every Thing, in ſhort, 
that is neceſſary to the preſervation and Security of 
the Globe itſelf, or that conduceth to the Life, 
Health, and Happineſs, to the Propagation and 
Increaſe of all the prodigious Variety of Creatures 
the Globe is ſtocked with; when we ſee nothing 
wanting, nothing redundant or frivolous, nothing 
botching or ill-made, but that every Thing, even in 
the very Appendages alone, exactly anſwereth all its 
Ends and Occaſions : What elſe can be concluded, 
but that all was made with manifeſt Deſign, and that 
all the whole Structure is the Work of ſome intelligent 
Being; ſome Artiſt, of Power and ſkill equivalent to 
ſuch a Work? 


4 See Book II. Chap. 3. Note (c). 
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B O LON . II. 


Of the Terraqueous Globe ſelf in 


General. 


SN the 8 Book having diſpatch'd 
A =” the Out-works, let us take a Survey of the 
SA Principal Fabrick, viz. the Terraqueous 
K-23 Globe itſelf ; a moſt ſtupendious Work in 
every. Particular of it, which doth no leſs Aggran- 
dize its Maker (a), than every curious, complete 
Work doth its Workman. Let us caſt our Eyes 
here and there, let us ranſack all the Globe, let us 
with the greateſt Accuracy inſpect every Part there- 
of, ſearch out the inmoſt Secrets of any of the Crea- 
tures; let us examine them with all our Gauges, : 
meaſure them with our niceſt Rules, Pry into them 
with 


— 


(a) Licet 1 guodummodo contemplari e, 
earum rerum, quas Divina Prowvidentia dicimus conſſitutas. Ac 
principio Terra univerſa cer natur, lacata in media mundi ſede, ſo- 
lida, & globoſa weſlita floribus, herbis, arboribus, fi ugibus, 
Duorum omnium incredibiiis multitudo, inſatiabili wvarictate di- 
flinguitur. Ade huc Fontium gelidas perennitates, liguores per- 
lucidos Amnium, Riparum veſtitus weridiſſimos, Speluncarum con- 
cavas altitudines, Saxorum aſperitates, impendentium Montium 
altitudines, immenſs tateſgue Camporum : Aade etiam reconditas 
Auri -e na, QJuæ verò, & quam varia genera Beſtiarum? 
w—— ui Volucrum lapfus, atque cantus Qui Pecudum pactus ? 
— Druid de Homisum genere dicam? Dui quaſi cultores terræ 
conftituti, &c. Juæ fi, ut animis, fic oculis widere poſſemus, 
nemo cuntam intuens terram, de Diodnd Ratione dubitaret. Cic. 


de Nat. Deor. 1. 2. c. 39. 
„„ (5) 4 
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38 Of the Terraqueous Globe, &c, Book II. 
with our Microſcopes, and moſt exquiſite Inſtru- 
ments (5), {till we find them to bear Teſtimony to 
their infinite Workman ; and that they exceed all 
human ſkill ſo far, as that the moſt exquiſite Copies 
and Imitations of the beſt Artiſts, are no other than 
rude bungling Pieces to them. And ſo far are we 
from being able to eſpy any Defect or Fault in them, 
that the better we know them, the more we admire 
them; and the farther we ſee into them, the more 
exquiſite we find them to be. 

And for a Demonſtration of this, I ſhall, 

I. Take a general Proſpect of the Terraqueous 
Globe. | 
II. Survey its Particulars. 

I. The Things which will fall under a general 
Proſpect of the Globe, will be its Figure, Bulk, Mo- 
tion, Place, Diſtribution into Earth and Waters, and 
the great Variety of all Things upon it and in it. 
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(b) J cannot here omit the Obſervations that have been made in 
theſe later Times, fince we have bad the Uſe and Improvement of 
. the Microſcope, concerning the great Difference, which by the Help 
of that, doth appear betwixt Natural and Artificial Things. 
Whatever is Natural, doth by that appear adorned with all imagi- 
nable Elegance and Beauty. —— Whereas the moſt curious Works 
of Art, the ſharpeſt, fineſt Needle, doth appear as a blunt, rough 
Bar of Iron, coming from the Furnace, or the Forge. The moſt 
accurate Engravings or Emboſſments ſeem ſuch rude, bungling, 
deformed Works, as if they had been done with a Mattock, or a 
Trowel. So vaſt a Difference is there betwixt the Still of Na- 
ture, and the Rudeneſs and Imperfection of Art. Biſhop Wilk. 
Nat. Rel. L. 1. Ch, 6. Cs 


CHAP. 


CH 
Of the Figure of the Terraqueous Globe. 


HIS TI ſuppoſe I may take for granted to be 
Spherical, or nearly ſo (a). And this mult be 

allowed to be the moſt commodious, apt Figure for 
a World on many Accounts; as it is moſt capa- 
cious, as its Surface is equi-diſtant from the Centre, 
| ? not 
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(a) Altho' the Terraqueous Globe be of an Orbicular Fi- 
gure, yet it is not ſtrictly ſo, 1. On account of its Hills and 
 Vallies. But theſe are inconſiderable to the Earth's Semi- 
diameter ; for they are but as the Duſt upon a common Globe, 
But, 2. Our modern Aſtronomers aſſign a much greater Varia- 
tion from a globous Form, namely, that of a prolate Sphæroid, 
making the Polar about 34 Miles ſhorter than the Equatorial 
Diameter, The Cauſe of which they make to be the centri- 
fugal Force of the diurnal Rotation of the Globe. 

This Figure they imagine is in Jupiter, his Polar being to 
his Equatorial Diameter, as 39 three fifths to 40 three fifths, 
But whether it be ſo or no, I confeſs I could never perceive, 
altho' I have often viewed that Planet through very good, and 
long Glafles, particularly a tolerable good one of 72 Feet in 
my Hands: And altho* by reaſon of cloudy Weather, and 
(at Preſent) Fupiter's Proximity to the Sun, I have not been of 
late able to take a review of that Planet; yet Saturn (ſo far 
as his Ring would permit,) and Mars appear perfectly round, 
through Mr. Huygens's long Glaſs of 126 Feet, which by Will 
he bequeathed, with its whole Apparatus, to our Royal Society, 
by whoſe Favour it is now in my Hands. And moreover, I 
believe it difficult, next to impoſſible, to meaſure the two 
Diameters to a 4oth Part, by reaſon of the ſmallneſs of Ju- 
piter's apparent Diameter, and by reaſon he 1s moving all the 
Time of meaſuring him. | f | 

As to what is alledged from lengthening the Pendulums of 
Clocks, to make them keep the ſame Time under the Equator, 
as they do in our Climes ; I have ſhewn from the like Varia- 
tions in the Air-Pump, that this may ariſe from the Rarity of 
the Air there, more than here. Vide Phil. Tranſ. Ne 294. But 
if the Degrees of a Meridian grow larger, the more we go to- 
wards the Line, (as Mr. Caſſini affirms they do, by an Sooth 

D 4 : Part 


— 


40 we Figure of th Book II. 
not only of the Globe, but at leaſt (nearly) of Gra- 
vity and Motion too, and as ſome have thought, of 
the central Heat and Waters. But theſe, and divers 
other Things I ſhall paſs over, and inſiſt only upon 
two or three other Benefits of this globous Figure of 

the Earth and Waters. 3 
10. This Figure is the moſt commodious in regard 
of Heat, and I may add of Light alſo in ſome mea- 
ſure. For by this means, thoſe two great Benefits 
are uniformly and equally imparted to the World: 
They come harmoniouſly and gradually on, and as 
gradually go off again. So that the daily and year- 
ly Returns of Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like, 
(we may ſay) which they would not be, eſpecially 
the former, if the Maſs of Earth and Waters were 
(as ſome fancied () it) a large plain; or as * 

| ike 
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Part in every Degree, in Phil. Tran/. No 278.) then there is 

great Reaſon to conclude in behalf of this Sphæroidal Form. 
The natural Cauſe of this Sphericity of our Globe, is (ac- 

cording to Sir 1/aac Newton's Principles) that Attraction, 


which the infinite Creator hath ſtamp'd on all the Matter of 2 


the Univerſe, whereby all Bodies, and all the Parts of Bodies, 
mutually attract themſelves, and one another. By which 
Means, as all the Paris of Bodies tend naturally to their Center, 
ſo they all betake themſelves, to a rom Figure, unleſs ſome 
other more prevalent Cauſe interpole. Thus Drops of Quick- 
filver put on a ſpherical Form, the Parts thereof ftrongly at- 
tracting one another. So Drops of Water have the ſame Form, 
when falling in the Air ; but are Hemiſpherical only when 
they lie on a hard Body, by reaſon their Gravity doth ſo far 
over-Power their ſelf attracting Power, as to take off one half 
of their Sphericity. This Figure is commonly attributed to the 
Preſſure of the circumambient Air: But that this can't be the 
Cauſe, is manifeſt from the Air-Pump; the Caſe being the very 
ſame in an exhauſted Receiver as in the open Air, and not 
any the leaſt Alteration of the Figure that I could perceive, in 
all the Trials I have made. s 

(2) It would be frivolous as well as endleſs, to reckon up the 
various Opinions of the Antients about the Figure of the Ter- 
raqueons Globe; ſome of them may be ſeen in Varen. Geogr. 
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CuAP. I.  Terraqueous Globe. 4t 
like a large Hill in the midſt of the Ocean; or of a 
multangular Figure ; or ſuch like. | 
2. This Figure is admirably adapted to the com- 
modious and equal Diſtribution of the Waters in the 
Globe. For fince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt Place; therefore, if 
the Maſs of the Earth was cubick, priſmatick, or 


any other angular Figure, it would follow, that one 


(too vaſt a part) would be drowned; and another 
be too dry. But being thus orbicular, the Waters 
are equally and commodioufly diſtributed here and 
there, according as the Divine Providence ſaw moſt 
fit; of which I ſhall take Notice by and by. 

3- The orbicular Figure of our Globe, is far the 
molt beneficial to the Winds and Motions' of the 
Atmoſphere. It is not to be doubted, if the Earth 
was of ſome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, if 
not wholly ſtopped. We find by Experience, what 
Influence large and high Mountains, Bays, Capes, 
and Head-lands have upon the Winds; how they 
ſtop ſome, retard many, and divert and change 


(near the Shores) even the general and conſtant 
Winds 


* — —_ 9 — 


IJ. 1. c 3. init. or Johnſton's Thaumat. c. 1. Artic. 3. But a- 
mong the Variety of Opinions, one of the principal was, 
That the viſible Horizon was the Bounds of the Earth, and 
the Ocean the Buurds of the Horizon, that the Heavens and 
Earth above this Ocean, was the whole viſible Univerſe ; and 
that all beneath the Ocean was Hades, or the inwifible World. 
Hence, when the Sun ſet, he was ſaid ringere ſe Oceano; 
and when any went to Hades, they muſt firſt paſs the Ocean. 
Of this Opinion were not only the antient Poets, and others 
among the Heathens, but ſome of the Chriſtian Fathers too, 
particularly Lactantius, St. Auguſfine, and others, who thought 
their Opinion was favour'd by the Pſalmiſt, in P/a/. xxiv. 2. 
and cxxxvi. 6, Sce Biſhop Uſer's Anſwer to a Jeſ. Chall, 
p. 366, Sc. n 


(e) Neither 


42 The Figure of the, &. Book II. 
Winds (c), that blow round the Globe in the Tor- 
rid Zone. And therefore, ſince this is the Effect of 
ſuch little Excreſcences, which have but little Pro- 
portion to our Globe, what would be the Conſe- 
quences of much vaſter Angles, which would equal 
a Quarter, Tenth, or but an Hundredth Part of the 
Globe's Radius ? Certainly theſe muſt be ſuch a Bar- 
ricade, as would greatly annoy, or rather abſolutely 
_ ſtop, the Currents of the Atmoſphere, and thereby 
deprive the World of thoſe ſalutiferous Gales that 
I have ſaid keep it ſweet and clean. | 
Thus the Figure of our Globe doth manifeſt it to. 
be a Work of Contrivance, inaſmuch as it is of the 
moſt commodious Figure; and all others would be 
liable to great and evident Inconveniences. 


* 
— 3 * 


(e) Neither do theſe conflant Trade-Winds zſually blow near 
the Shore, but only on the Ocean, at leaſt 30 or 40 Leagues off at 
Sea, clear from any Land; eſpecially on the Wefi Coaſt, or Side of 
any Continent : For indeed on the Eaſ Side, the Eafterly Wind 
being the true Trade-Wind, blows almoſi home to the Shore, ſo near 
_ receive a Check from the Land- Mind. Dampier's Winds, 
Ch. 1. - = | 

And not only the general Trade-Winds, but alſo the conſtant 
coafting Trade Minds, are in like Manner affected by the Lands. 
Thus, for Inſtance, on the Coaſt of Angola and Peru. But 
this, ſaith the curious Captain Dampier, the Reader muſt take 
Notice of, That the Trade-Minds that blow on any Coaſt, except 
the North Coaft of Africa, wuhether they are conſtant, and blow 
all the Year, or whether they are ſhifting Winds, do never blow 
right in on the Shore, nor right along Shore, but go ſlanting, mak- 
ing an acute Angle of about 22 Degrees, Therefore, as the Land 
tends more Eaſt or Weſt, from North or South an the Coaſt ; fo the 

Winds do alter accordingly. Ibid. Ch. 2. 5 


CHAP. 
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| Of the Bulk of the Terraqueous Globe. 


HE next Thing remarkable in the Ferraqueous 
Globe, is the prodigious Bulk thereof (a). A 
Maſs of above 260 Thouſand Million of Miles ſo- 
lid Content. A Work too grand for any thing leſs 
than a God to make. ' To which in the next Place 
we may add, 5 ä 
(a) It is not difficult to make a pretty near Computation of 
the Bulk of the Terraqueous Globe, from thoſe accurate Ob- 
ſervations of a Degree made by Mr. Norwood in England, and 
Mr. Picart, and Mr. Caſſini in France, Whoſe Meaſures do in 
a ſurprizing Manner agree. But Mr. Caf#ni's ſeeming to be the 
moſt accurate, (as I have ſhewn in my Aftro-Theology, Book 1. 
Ch. 2. Note (a.) I have there made uſe of his Determinations. 
According to which, the Diameter of the Earth being 7967,72 
Englih Miles, its Ambit will be 25031 Miles and half; and 
(ſuppoſing it to be Spherical) its Surface will be 199444220 
Miles; which being multiplied into one third of its Semidia- 
meter, giyes the ſolid Content, viz. 264856000000 Miles. 
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The Motions of the Terraqueous Globe. 


IHE Motions the Terraqueous Globe hath, are 
round its own Axis, and round its Fountain of 
Light and Heat, the Sun (a). That ſo vaſt a Bo- 
dy as the Earth and Waters ſhould be moved - 
| | we 


8 


(a) With the Copernicans, I take it here for granted, that 
the Diurnal and Annual Revolutions are the Motions of the 
Terraqueous Globe, not of the Sun, c. but for the Proof 
thereof I ſhall refer the Reader to the Preface of my Aftro- 
 Thealogy, and Book 4. Chap. 3. OE 5 

1 . | (5) Every 


" Motions of the Book II. 
all (5), that it ſhould undergo two ſuch different 
Motions, as the Diurnal and Annual are, and that 
theſe Motions ſhould be ſo conſtantly and regular- 
ly (c) performed for near 6000 Years, without any 
the leaſt Alteration ever heard of, (except ſome 
Hours which we read of in 7%. x. 12, 13. and 
in Hezekiab's Time, which, if they cannot be ac- 


counted for ſome other Way, do greatly encreaſe 
| | the 
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(b) Every thirg that is moved, muſt of neceſſity be moved by 
Something elſe ; aud that Thing is moved by ſomething that is moved 
either by another Thing, or not by another Thing. I it be moved 
by that which is moved by another, que muſt of Neceſſity come to 
Some prime Mover, that is not moved by another. For tt is im- 
poſſible, that what moveth, and is moved by another, ſhould proceed 
in infinitum. Ariſtot. Phy. 1. 8. c. 5. | 

' Solum quod ſcipſum movet, quia nunquam deſeritur d ſe, nun- 

2 ne moveri quidem defanit : quinetiam ceteris quæ moventur, 
vic fons : hoc principium eſt movendi. Principii autem nulla e 
origo: nam ex principio oriuntur omnia; ipſum autem nulla ex re 
alia naſcis poteſi : nec enim eſſet id principium, quod gigneretur 
aliunde. Cicer. Tuſc. Queſt. I. 1. c. 23. | 

Cogitemus qui fieri poſſit, ut tanta magnitudo, ab aliguã poſſit 
natura, tanto tempore circumferri? Ego igitur afſero Deum cauſam 


e, nec aliter poſſe ſieri. Plato in Epinom. : 
(5) Among the Cauſes which Cleanthes is ſaid in Tully to 


aſſign for Men's Belief of a Deity, one of the chief is, . 
guabilitatem moitis, conver fronem C li, Solis, Lune, S iderumque 
omni um diſtinctionem, varietaten, pulchritudinem, ordinem : qua- 
rum rerum aſpectas ice Jatis indicaret, non efje ea fortuita. Ut 
fequis in domum aliquam, aut in gymnaſium, aut in forum ve- 
merit; cum wideat emnium rerum rationem, modum, diſciplinam, 
non paſſit ea fine causa fieri judicare, ſed e aliguem intelligat, 
gui ftrefit. S cui par atur : multo magis in tantts mo'ibus, tantiſ- 
gue vici{/iiudinibus, tam multarum rerum atque tantarum oraini. 
bus, in quibus nibil unguam immenſa & infinita vetuſtas mentita 
fit,” fatuat neceſſe eſi ab aligud Mente tantos nature motus guber- 


Die. de Nat. Deor., I. 2. c. 5. | 
Homines c@ferunt Deum agnoſtere, cum viderent Stellus, tantam 


continnitatem efficere; ac des. nocteſque, a fate, & hyeme, ſuos 
fervare flatos ortus, atgue obitus. Plutarch de placit. I. 1. 
C. 6. 5 | 
3 
| (4) We 
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the Wonder (d); theſe Things, I ſay,) do manifeſtly 
argue ſome divine infinite Power to be concerned 
therein (e): But, eſpecially, if to all this we add 

the wonderful Convenience, yea, abſolute Neceflity - 
of theſe Circumvolutions to the Inhabitants, yea, all 
the Products of the Earth and Waters. For to one 
of theſe we owe the comfortable Changes of Day 
and Night ; the one for Buſineſs, the other for Re- 
poſe (f) 3 the one for Man, and moſt other Ant- 
_ mals 


— — 


—— — 


(d) We need not be ſolicitous to elude the Hiſtory of theſe 
Miracles, as if they were only poetical Strains, as Maimonides, 
and ſome others fancy Fo/pua's Day to have been, wiz. only an 
ordinary Summer's Day ; but ſuch as had the Work of many 
Days done in it ; and therefore by a poetical Stretch made, 
as if the Day had been lengthened by the Sun ſtanding ſtill. 
But in the Hiſtory they are ſeriouſly related, as real Matters 
of Fact, and with ſuch Circumſtances as manifeſt them to have 
been miraculous Works of the Almighty : And the Prophet 
Habakkuk, iii. 11. mentions that of Jaſhua as ſuch. And there- 
fore taking them to be miraculous Perverſions of the Courſe 
of Nature, inſtead of being Objections, they are great Argu- 
ments of the Power of God: For in Hezek:zah's Caſe, to wheel 
the Earth itſelf backward, or by ſome extraordinary Refracti- 
ons, to bring the Sun's Shadow backward 10 Degrees: Or in 
7:/5ua's Caſe, to ſtop the diurnal Courſe of the Globe for 
ſome Hours, and then again give it the ſame Motion ; to do, [ 
ſay, theſe Things, required the ſame infinite Power which at 
firſt gave the Terraqueous Globe its Motion. E 


(e) Nam cam diſpofiti guefiſſem fædera Mundi, 
Preſcriptoſque Maris fines, Annique meatas, 
Et Lucis, Noctiſgue vices: tunc omnia rebar 
Confilio firmata Dei, qui lege moveri | 

. Sidera, qui fruges diverſo tempore naſci, 

Qui variam Pheben aliens juſſerit igae 
Compleri, Solemque ſuo ; porrexerit undis 
Littera ; Tellurem medio libraverat axe. 


Claudian in Rufin. L. 1. initio. 


(% Diei noctiſgue wiciſſituds conſervat animantes, tribuens aliud 
agendi tempus, aliud quicſcendi. Sic undique omnia ratione conclu- 
ditur, Mente, Confiliogue divino omni in hoc mundo ad ſalutem 
amnium, conſervationemgug admirabiliter adminiſtrari. Cicer. de 
Nat. Deor. I. 2. c. 53. 


I a | (8) The 
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mals to gather and provide Food, Habitation, and 
other Neceflaries of Life; the other to reſt, reftreth, 
and recruit their Spirits (g), waſted with the La- 
bours of the Day. To the other of thoſe Motions 
we owe the Seaſons of Summer and Winter, Spring 
and Autumn, together with the beneficial Inſtances 
and Effects which theſe have on the Bodies and State 
of Animals, Vegetables, and all other Things, both in 
the Torrid, Temperate, and Frigid Zones. 


4a. * 
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g) The acute Dr. Cheyne, in his ingenious Phzlo/. Princ. of 
| Natural Religion, among other Uſes of Day and Night, faith, 
the Night is moſt proper for Sleep; becauſe when the Sun is 
above the Horizon, Sleep is prejudicial, by Reaſon the Perſpi- 
rations are then too great. Alſo that Nutrition is moſtly, if 
not altogether, performed in Time of Reſt; the Blood having 
too quick a Motion in the Day ; for which Reaſon, weak Per- 
F - Children, &c. are nouriſhed moſt, and recruit beſt by 
eep. | 
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Of the Place and Si tuation of the Terraqueous 
Globe, in reſpect of the Heavenly Bodies. 


Nother Thing very conſiderable in our Globe, 
is its Place and Situation at a due Diſtance 


from the Sun (a), its Fountain of Light and Heat ; 
| and 


1 
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(a) It is a manifeſt Sign of the Creator's Management and 
Care, in placing the Terraqueous Globe at that very Diſtance 
it is from the Sun, and contempering our own Bodies, and all 
other Things, ſo duly to that Diſtance. For was the Earth 
farther from the Sun, the World would be ſtarved and frozen 
with Cold: And was it nigher, we ſhould be burnt, at leaſt the 
moſt combuſtible Things would be ſo, and the World would 
be vexed with perpetual Conflagrations. For we ſee that a few 
of the Rays of the Sun, even on more than what fall within 
the Compaſs of half an Inch or an Inch in a Burning Glaſs, 
will fire combuſtible Bodies, even in our own Climate. 

: (b) Aftro- 


CHAP. V. Diſtribution , Ke. 47 
and from its neighbouring Planets of the ſolar 8y- 
ſtem, and from the fix*d Stars. But theſe Things I 
have ſpoken more largely of in my Survey of the Hea- 
vens (b), and therefore only barely mention them 
now; to inſiſt more largely upon, | 


* 
oy 
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| The Diſtribution of the Earth and Waters. 
| HE Diſtribution of the Waters, and the dry 
: Land, — it may ſeem rude and unde- 
ſigned to a careleſs View, and is by ſome tax'd as 


ſuch (a), yet is admirably well adjuſted to the Uſes 
and Conveniences of our World. For 


8 * * » 8 
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(a) The moſt eminent Author I have met with, that finds 
fault with the Diſtribution of the Earth and Waters, and in- 
deed with the whole preſent Structure of the Globe, is the 
learned and eloquent Theoriſt, Dr. Burnet, who frequently ex- 
claims on this Point: Tellus noſtra, ſi totam ſimul complectamur, 
non eft ordinata & venuſta rerum compages—ſed moles aggeſta 
vario, incertaque citu partium, nulla ordinis aut venuſtatis ba- 
bitd ratione. Theor. Sacr. I. 1. c. 7. Ecquis autem a Deo hec 
ita facta? c. ib. Quo autem Herculzo labore opus efſet ad exca- 
 vandam terram in tantum hiatum ? — Si immediat? à causd 
prima effeftus fuifſet hic alveus, aliquem ſaltem ordinem, men- 
furam, & proportionem notare voluiſſet in ipſius forma, & par- 
tium diſpofitione; — ſed confuja omnia, &c. ib. c. 8. Tellus na- 
fira cum exigua fit ; eft etiam rudis: Et in ills exiguitate multa 
unt ſuper flua, multa inelegantia. Dimidiam terre ſuper fictem 
inundat Oceanus; magnd ex parte, ut mihi videtur, inutilis. 
And then he goes on to ſhew how this Part of the Creation 
might be mended, ib. c. 10. All this to me is ſurprizing from 
an Author of great Ingenuity, who ſeems in his Book to have 
a juſt Opinion of, and due Veneration for God. Bat certainly 
ſuch Notions are very inconſiſtent with the Belief of God's 
creating, eſpecially his governing and ordering the World. 
But ſuppoſe the Terraqueous Globe was ſuch a rude, confuſ- 
ed, inconvenient Maſs, as he pretends, yet it is well enough 
for a ſinful World, But beſides, what others have long ago a- 
| e . bundantly 
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48 Diſtribution of the Book II, 
For in the firſt place, the Diſtribution is ſo well 
made, the Earth and Waters ſo handſomely, .ſo 
Workman-like laid; every where all the World over, 
that there is a juſt Equipoiſe of the whole Globe. 
The Northern balanceth the Southern Ocean, the A. 
lant ick the Pacifick Sea. The American dry Land, is a 
Counterpoiſe to the European, Afratick and African. 
In the next place, the Earth and the Waters are 
fo admirably well placed about in the Globe, as to 
be helpful to one another, to mmiſtzr to one ano- 
ther's Uſes. The great Oceans, and th: leſſer Seas and 
Lakes, are ſo admirably well diſtributed throughout 
the Globe (5), as to afford ſufficient Vapours 00 for 
| * e Clouds 
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bundantly anſwered, the following Survey, will, I hope, ſuf- 
ficiently manifeſt it to be the Work of à wiſe and beneficent, 
as well as omnipotent Creator. EE 
(5) Some have objected againſt the Diſtribution of the Earth 
and Waters, as if the Waters occupied too large a Part of the 
Globe, which they think would be of greater Uſe, if it was 
dry Land. But then they do not conſider that this would de-. 
prive the World of a due Quantity of Vapours and Rain. For 
if the Cavities which contain the Sea, and other Waters, were 
deeper, although the Waters were no leſs in Quantity, only 
their Surfaces narrower and leſſer, the Evaporations would be 
fo much the Jeſs, inaſmuch as thoſe Evaporations are made 
from the Surface, and are conſequently, in Proportion to the 
Surface, not the Depth or Quantity of Water. 6 
(e) I took notice before in Book I. Chap. 3. Note (a), That 
the Vapours conſtituting Clouds and Rain, are Ye/ficulz of Wa- 
ter detached by Heat. The manner of which I conceive to be 
thus; Heat being of an agile Nature, or the lighteſt of all 
bodies eaſily breaks looſe from them; and if they are humid, 
in its Paſſage, carries along with it Particles, or litile Caſes of 
the Water; which being lighter than Air, are buoyed up i 
thereby, and ſwim in it; until by knocking againſt one ano- 
ther, or being thickened by the Cold, fas in the Note before- 
Cited,) they are reduced into Clouds and Drops. | = 
Having mentioned the Manner how Vapours are raiſed, and 
there being more Room here than in the Note before-cited, 
T ſhall, for the Illuſtration of Nature's Proceſs, take notice of 
three Things obſervable to our Purpoſe, in Water over the 


Fire. I. That the Evaporations are proportional to the Heat 
| | aſcen- 
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Clouds and Rains, to temperate. the Cold (c) of 
the Northern frozen Air, to cool and mitigate the 

: 1 HFeats 
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aſcending out of the Water. A ſmall Heat throws off but 
few Vapours, ſcarce viſible: A greater Heat, and aſcending 
in greater Quantities, carries off groſſer, larger, and more 


numerous Veſiculæ, which we call a Steam: And if che Heat 


breaks through the Water with ſuch a Fury, as to lacerate and 
lift up great Qunantities or Bubbles of Water, too heavy for 
the Air to carry or buoy up, it cauſeth what we call Boiling. 
And the Particlez of Water thus mounted up by the Heat, are 
vifible Sphærules pf Water, if viewed with a Microſcope, as 
they ſwim about in a Ray of the Sun let into a dark Room, 


with warm Water underneath: where ſome of the Vapours 


appear large, ſome fmaller Sphærules, according (no doubt) 
to the larger and leſſer Quantities of Heat blowing them up 
and carrying them off. 2. If theſe Vapours be intercepted in 
their Aſcent by any Context, eſpecially cold Body, as Glaſs, 
Marble, &c. they are thereby rduced into Drops, and Maſtes 
of Water like thoſe of Rain, &c, 3. Theſe Vapours in their 
Aſcent from the Water, may be obſerved, in cold froſty 
Weather, either to riſe but a little above the Water, and there 
to hang, or to glide on a little above its Surface: Or if the 
Weather be very cold, after a little Aſcent, they mey be ſeen 
to fall back again into the Water; in their Aſcent and De- 
ſcent deſcribing a Curve ſomewhat like that of an Arrow 
from a Bow, But in a warmer Air, and ftill, the Vapours 
aſcend more nimbly aud copiorfly, mounting up aloft, till 
they are out of Sight, Butif the Air be warm and windy too, 
the Vapours are ſooner carried out of Sight, and make way 
for others. And accordingly I have often obſerved, that hot 
Liquors, if not ſet too thin, and not frequently ſtirred, cool 
ſlower in the greateſt Frofts, than in temperate Weather, eſpe- 
cially if windy. Aud it is manifeſt by good Experiments, that 
the Evaporations are leſs at thoſe Times than theſe; leſs by 
far in the Winter then the warmer Months. 

(c) As our Northern Iſlands are obſerved to be more tem 
perate than our Continents, (of which we had a notable In- 
ſtance in the great Froſt in 1705, which Jre/and and Scotland 
felt leſs of than moſt Parts of Europe beſides ; of which ſee 
Book IV. Chap. 12. Note (c) ſo this Temperature is owing to 
the warm Vapours afforded chiefly by the Sea, which, by the 
preceding Note, mull neceſſarily be warm, as they are Vapours, 
or Water inflated by Heat. | wes, | 

The Cauſe of this Heat I take to be partly that of the 


Sun, and partly Subterraneous. 'That it is not wholly that of 
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Heats (4) of the Torrid Zone, and to refreſh the 
Earth with fertile Showers ; yea, in ſome Meaſure 
to miniſter freſh Waters to the Fountains and Rivers, 
Nay, ſo abundant is this great Bleſſing, which the 
moſt indulgent Creator hath afforded us by Means 


of this Diſtribution of the Waters I am ſpeaking of, 


that there is more than a ſcanty, bare Proviſion, or 
mere Sufficiency ; even a Plenty, a Surpluſage of this 
uſeful Creature of God, (the freſh Waters) afforded 
to the World; and they ſo well ordefed, as not to 
drown the Nations of the Earth, nor to ſtagnate, 
ſtink, and poiſon, or annoy them; but to be gently 
carried through convenient Chionck back again 

| 3 to 


„„ 


— 


the Sun, is manifeſt from Vapours, being as, or more copi- 
ouſly raiſed when the Sun-Beams are weakeſt, as when ſtrong- 
eſt, there being greater Rains and Winds at the one Time than 
the other. And that there is ſuch a Thing. as Subterrancous 


Heat, (whether Central, .or from the meeting of Mineral 


Juices ; or ſuch as is Congenial or Connatural to our Globe, 
I have not Time to enquire ; but I ſay, that ſuch a Thing is,) 
is evident not only from' the Hot-Baths, many fiery Eruptions 


and Exploſions, &c. but alſo from the ordinary Warmth 


of Cellars and Places under Ground, which are not barely 
comparatively warm, but of ſufficient Heat to raiſe Vapours 
alſo: As is manifeſt from the ſmoking of perennial Fountains 
in froſty Weather, and Water drawn out of Pumps and open 
Wells at ſuch a Time. Yea, even Animals themſelves are 
ſenſible of it, as particularly Moles, who dig before a Thaw, 
and apainſt ſome other Alterations of the Weather ; excited, 
no doubt, thereunto by the ſame warm Vapours ariſing in 
the Earth, which animate them, as well as produce the ſuc- 
ceeding Changes of the Weather. | 
(Q) Beſides the Trade- Winds, which ſerve to mitigate the 
exceſſive Heats in the Torrid Zone, the Clouds are a good 
Screen againſt the ſcorching Sun-Beams, eſpecially when the 
Sun paſleth their Zenith; at which Time is their Winter, or 


cooleſt Seaſon, by Reaſon they have then moſt Clouds and 


Rain. For which Service, that which Varene takes Notice of, 
is a great Providence of God, vg. Pleraque loca Zone Torride 
vicinum habent mare, ut India, Injulz Indice, Lingua Africæ, 
Guinea, Braſilia, Peruvia, Mexicana, Hiſpania: Pauca loca 
Lone Torridæ ſunt Mediterranea, Varenii, Geogr, 1. 2. c. 26. 
Prop. 10. ſect. 7. | 


(e) That 
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Caar V. Earth and Waters, 51 
to their grand Fountain (e) the Sea; and many of 
them through ſuch large Tracts of Land, and toſuch 
prodigious Diſtances, that it is a great Wonder the 

| Foun- 
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 (e) That Springs have their Origin from the Sea, and not 
from Rains and Vapours, among many other ſtrong Reaſons, 
I conclude from the Perennity of divers Springs, which al- 
ways afford the ſame Quantity of Water. Of this Sort there 
are many to be fhund every where. But TI ſhall, for. an In- 
ſtance, ſingle outſone in the Pariſh of Uyminſter, where I live, 
as being very projſer for my Purpoſe, and one that I have had 
better Opportunit#s of making Remarks upon above twenty 
. Years, This in tht greateſt Drouths is little, if at all, dimi- 
niſhed, that I could perceive by my Eye, although the Ponds 
all over the Country, and an adjoining Brook have been dry 
for many Months together; as particularly in dry Summer 
Months of the Year 1705. And in the wetteſt Seaſons, ſuch 
as the Summer and other Months were, preceding the violent 
Storm in Member 1703. (Vid. Phils. Trarſ. No 289.) I ſay, 
in ſuch wet Seaſons I have not obſerved any Increment of its 
Stream, excepting. only for violent Rains falling therein, or 
running down from the higher Land into it; which diſco- 
Joureth the Waters oftentimes, and makes an Increaſe of 
only a Day's or fometimes but a few Hours Continuance. 
But now, if this Spring had its Origin from Rain and Vapours, 
there would be an Increaſe and Decreaſe of the one, as there 
== ſhould happen to be of the other: As actually it is in ſack 
temporary Springs as have undoubtedly their Source from 
Rain and Vapours, | 3 

But beſides this, another conſiderable Thing in this Upmin- 
ter Spring (and Thoutands of others) is, that it breaks out 
of ſo inconſiderable an Hillock, or Eminence of Ground, 
that can have no more Influence in the Condenſation of the 
Vapours, or ſtopping the Clouds, (which the Maintainers of 
this Hypotheſis ſuppoſe) than the lower Lands about it have. 
By ſome Critical Obſervations I made with a very. nice porta» 
ble Barometer, I found a4: my Houſe ſtands between 80 and 
9o Feet higher than the Lo»-Water Mark in the River of 
Thames, neareſt me; and that Part of the River being ſcarce 
thirty Miles from the Sea, I gueſs, (and am more confirmed 
from ſome later Experiments | made nearer the Sea) that we 


cannot be much above 109 Feet above the Sea. The Spring 


judge nearly level with, or but little higher than where my 
Houſe ſtands ; and the Lands from whence it immediately 
iſtues, I gueſs about 15 or 20 Feet higher than the Spring; 
and the Lands above that, of no very remarkable height. 
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52 Diſtribution of the Book II. 
Fountains ſhould be high enough (/), or the Seay 
low enough, ever to afford ſo long a Conveyance: 

Witneſs the Danube (g) and Yoga of Europe, the 
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And indeed, by actual Meaſure, one of the higheſt Hills I 
have met with in E/zx, is but 363 Feet high; (Vide Phil, 
Tranſ. No 313. p. 16.) and I gueſs by ſome very late Experi- 
ments I made, neither that, nor any other Hand in E/ex, to 
be above 400 Feet above the Sea. Now what is ſo inconſi- 
derable a Riſe of Land to a perennial Conflenſation of Va- 
pours, fit to maintain even ſo inconſiderabſęe a Fountain, as 
what I have mentioned is? Or indeeed the High-lands of the 
whole large County of E/zx, to the maintaining of all its 
Fountains and Rivulets ? | 155 8 
. But I ſhall no father proſecute this Argument, but refer to 
the late learned, curious and induſtrious Dr. Plot's Tentamen 
Phil. de Orig. Font. in which he hath fully diſcuſſed this Matter. 
As to the Maner how the Waters are raiſed up into the 
Mountains and, higher Lands, an eaſy and natural Repreſen- 
tation may be made of it, by putting a little Heap of Sand, 
Aſhes, or a little Loaf of Bread, Sc. in a Baſon of Water; 
where the Sand will repreſent the dry Land, or an Iſland, and 
the Baſon of Water the Sea about it. And as the Water in the 
Baſon riſeth to, or near the Top of the Heap in it, ſo doth the 
Waters of the Sea, Lakes, Cc. rife in the Hills. Which Caſe 
I take to be the ſame with the Aſcent of Liquids in Capillary 
Tubes, or between contiguous Planes, or in a Tube filled with 
Aſhes : Of which the induſtrious and complete Artificer in 
Air-Pumps, Mr. Hawksbee, hath given us ſome, not contempti- 
ble Experiments, in his Phy/. Mech. Exp. p. 139. | 
Among the many Cauſes aſſigned for this Aicent of Liquors, 
there are two that bid the faireſt for it, vi. the Preſſure of the 
Atmoſphere, and the Newtonian Attraction. That it is not the 
- former, appears from the Experiments ſucceeding, as well, or 
better in Vacuo, than in the open Air, the Aſcent being rather 
ſwifter in Yacuo. This then being not the Cauſe, I ſhall ſup- 
poſe the other is ; but for the Proof thereof I ſhall refer to 
ſome of our late Eng/i/þ Aushors, eſpecially ſome very late 
Experiments made before our moſt famous Reyal Society, which 
will be ſo well improved by ſome of that illuſtrious Body, as 
to go near to put the Matter out of doubt. 
(f) See Book III. Chap. 4. 
() The Danube, n 4 ſober Account, performs a Conrſe of 
above 1500 Miles, (i. e. in a ſtrait Line) from its Riſe to its 
Fall. Bohun's Geogr. Dict. | 
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Cu Ap. V. Earth and Waters, 53 
Nil: (), and the Niger (i) of Africk, the Ganges (R), 
and Euphrates of Aſia, and the Amazons River (I), and 

"Rio tw; Plata of America, and many others which 
might be named; ſome of which are ſaid to run 
above 3000 Miles, and ſome no leſs than 6000 from 
their Fountains to the Sea. And indeed ſuch pro- 
digious Conveyances of the Waters make it mani- 
feſt, that no accidental Currents and Alterations of 

the Waters themſelves, no Art or Power of Man, 
nothing leſs ti an the Fiat of the Almighty, could 
ever have madk, or found, ſo long and commodious 
Declivities, an Channels for the Paſſage of the 
 Watels..: We 


\ ; 


) Tractus ſc. Longitudo [Nili] et milliarium circiter 630 
Germ. five Ilal. 25 20, pro quibus ponere licet 3000 propter cur- 
vaturat. Varen Geogr. l. 1. c. 16. p. 27. 2 

(i) Yarene reckons the Courſe of the Niger, at a middle 
Computation, 600 German Miles, that is 2400 [talian. * 

(% That of the Ganges he computes at 300 German Miles. 
But if we add the Curvatures to theſe Rivers, their Channels 
are of a prodigious Length. 

(1) Oriter, flumen (quod plerumque Amazonum, c.) haud 
procul Quito in montibus Cam per leucas Hiſpanicas 1356. 
curſum ab occidente in orientem continuarit, oftio 84 leucas lato— 
in Oceanum præcipilatur. Chr. D*Acugna Relatio de flumine 
Amaz, in Act. Erud. Aug. 168 3. | 
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The great Variety and Quantity of all J hings 


upon, and in the Terraqueous Globe, provided 
| for the Uſes of the World. _ | 
J | | | 

HE laſt Remark I ſhall make about the Ter- 
f raqueous Globe in general is, the great Variety 
„of Kinds, or Tribes, as well as prodigious Number 


of Individuals of each various Tribe, there is of all 
* E 3 Crea- 
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doth change its Food, its way of 


34 Variety of Things. Book II. 


Creatures (a). There are ſo many Beaſts, ſo many 
Birds, ſo many Inſects, ſo many Reptiles, ſo many 
Trees, ſo many Plants upon the Land; D many 
Fiſhes, Sea-Plants, and other Creatures in the Wa- 
ters; ſo many Minerals, Metals, and Foſſiles in the 
Subterrancous Regions; ſo many Species of theſe Ge- 
nera, ſo many Individuals of thoſe Species, that there 
is nothing wanting to the Uſe of Man, or any 


other Creature of this lower World. If every Age 
loathing, its 


way of Building; if every Age (6) 
of Diſeaſes; nay, if Man, or any Pt! 
was minded to change theſe Things every Day, till 
the Creation would not be exhault;d, ſtill nothing 
would be wanting for Food, notaing for Phyſick, 
nothing for Building and Habitation, nothing for 


Cleanlineſs and * yea, even for Re- 


C reation 


* — —_ — — 


@ Non dat owe — ? Und: ergo ) if que of 46 
Unde hœæc innumerabilia, oculos, aures & anim:m mulcentia? 
Unae illa luxuriam quoque inſtruens copia ? Neque enim nec. ſſi- 
tatibus tantummoas noſtris proviſum eft : uſque in delicias ama- 
mur. Tot arbuſta, non uno mode fragifera, tot herbe JSalutar es, 
tot warietates cibrrum, per totum annum digeſtæ at inerti quo- 
gue fortuita terre alimenta præberent Jam animalia omnis ge- 
neris, alia in ficco, &c — ut omnis rerum nature pas tri- 
butum aliguod nobis conferret. Sener, ge Benef. I. 4. c. . 
ubi plura vide. 

Hic, ubi habitamus non intermiltit ſuo tempore Cœlum niteſcere, 
e Frondeſ ere— tum muliitudinem pecudum partim ad 


— 


 weſcendum, fartim ad. cultus agrorum, partim ad vebendum, par- 


tim ad corfora weſtienda; haminemque ipſum quaſe contemplata- 
rem cœli ac deorum, ip forumgue caltorem. ———— Hzc igitur, alia 
innumerabilia cim cer nimus, poſjumuſue dubitare, quin his profit 
aliquis vel Ef:&or, ſi hec nata ſunt, at Platoni videtur : vel 
Semper fuerint, ut Ariftoteli placet, Moderator tanti oferis 
muner is? Cic. Tuſc. Queſt. I. 1. c. 28, 29. 

(b) Fuat & gentium 4 Ferentiæ non mediocres gue con- 
templatio aufert rurſus nos ad ifforum animalium naturas, inge- 
aitaſque its wel certiores morborum omnium medicinas. Enim 
wero rerum omnium Parens, nullum animal ad boc tantum ut 
palceretur, aut alia ſatiaret naſci voluit: arteſque ſalutares tis 
i/erverit. Plin. Nat, Hiſt. I. 27. c. 13. | 


(c) This 


Cuae. VI. i the Terraqueous Globe, 55 
creation and Pleaſure, But the Munificence of the 
Creator 1s ſuch, that there is abundantly enough to 
i5Ptaghe Wants, the Conveniencies, yea, almoſt 
the Extravagancies of all the Creatures, in all Places, 
all Ages, and upon all Occaſions. + ol 
And this 7 ſerve to anſwer an Objection againſt 


the Excellency of, and Wiſdom ſhewed in, the Crea- 
tion; namely, What need of ſo many Creatures (c)? 
Particularly of ſo many Inſects, ſo many Plants, and 
ſo many othei Things? And eſpecially of ſome of 
them, that areſſo far from being uſeful, that they are 
very noxious 3 ſome by their Ferity, and others by 
their — 2 Se. | | 

To which I raight anſwer, That in greater Va- 
riety, the greater Art is ſeen; that the fierce; poi- 
ſonous, and noxious Creatures ſerve as Rods and 
Scourges to chaſtiſe us (d), as Means to excite our 
1 Wiſdom, 


** 


—_ _ * — _ — 
* 


(e) This was no very eaſy Queſtion to be anſwered by ſuck 
aa held, That all Things were made for Men; as moſt of the 
Antients did; as Ariflotle, Seneca, Cicero and Pliny, (to name 
only ſome of the Chief.) And Cicero cites it as the celebrated 
Chry/ippus's Opinion, Preclare enim Chryſippus, Cetera nata ee 
Hominum Causa, & Deorum. De fin. bon. & mal. I. 3. And 
in his De Nat. Deor. I. 2. fin. he ſeriouſly proves the World 
itſelf to have been made for the Gods and Man, and all 
Things in the World to have been made and contrived for the 
Benefit of Man, (parata & inventa ad fructum Hominum, are 
his Words.) So Pliny, in his Preface to his 7th Book, faith, 
Nature made all Things for Man ; but then he makes a Doubt, 
Whether ſhe ſhewed herfelf a more indulgent Parent, or cruel 
Step-Mother, as in Boa IV. Chap. 12. Note 2. But ſince the 
Works of God have been more diſcovered, and the Limits of 
the Univerſe have been found to be of infinitely greater Ex- 
tent than the Antients ſuppoſed them ; this narrow Opinion: 
hath been exploded. And the Anſwer will be found eaſy to. 
theſe Queſtions, Why ſo many uſeleſs Creatures ? In the Hea- 
vens, Why ſo many fix'd Stars, and the greateſt Part of them 
ſcarce viſible? Why ſuch Syſtems of Planets, as in Jupiter, 
Saturn, &c. (See my. {ſtro-Theology.) In the Earth and Waters, 
Why ſo many Creatures of no Uſe to Man? 2 

(4) Nec minis clara exitit documenta ſunt etiam ex contem- 
wendis animalibas.s M. Varro author eft d cuniculis ſaf 

: E 4 in 
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Wiſdom, Care, and Induſtry, with more to the fame 


purpoſe. But theſe Things have been fully urged. 


by others; and it is Tuffxczont to ſay, that knie 
great 


in Hiſpanid opidum, a talpi: in T, befſalid g ah ffanis civitatem in 
Galli a pulſam, ab locuſtis in Africa + ex Gyarq Cycladum inſuld, 
incolas à muribus fugatos : In Italia Amyelas \ ferfentibus dela- 
tas. Citra Cynamolgos Athiopas late deſerta repio eft, a ſcorpio- 
nibus & ſolpugis gente ſublat: & d ſcolopendris abactos Treri- 
enſes, author eff Teophraftus. Plin. Nat, Hiſt. 

To theſe Inſtances may be added, the P, 
times ſuffer from a kind of Mice (they call Leming, Leminger, 
Lemmus. &c.) in Norway, which eat up e&gery green Thing. 
They come in ſuch prodigious Numbery that they fancy 
them to fall from the Clouds; but OJ. Magnus rather thinks 
they come from ſome of the Iſlands, E . 1.8. c. 2. If the 
Reader hath a mind to ſee a large Account of them, with a 
Diſpute about their Generation, a handſome Cut of them, 
with the Prayers, and an Exorciſm againit them uſed in the 
Church of Rome, I ſhall refer him {it being too tedious to 
recite in theſe Notes) to Muſeum Wormian, E © 24. 

Quare patimur multa mala a creaturd quam fecit Deus nifi 
guia offendimus Deum? De panda tud peccatum tuum accuſa,' 
non judicem, Nam propter Superbiam inſtituit Deus creaturam - 
iflam minimam & abjectiſſimam ut ipſa nos torqueret, ut cum 
Superbus fuerit homo, & ſe jactaverit adverſus Deum, cam 
fe erexerit, Pulicibus 1 Quid oft quod te inflas bhumand . 
- ſuperbia Pome Pulicibus + reſiſte ut dormias. Cognojce qui fis. Nam 
propter ſuperbiam noſtram domandum-—creata illa que moleſta 
fun: populum Pharaonis ſuperbum potuit Deus d-mare de Urfis, 
de, fe. Muſcas & Ranas illis immiſit, ut rebus viliſſimis ſu- 
perbia domaretur. Omnia ergo per ipſum——fada funt ; & ſine 
ipſo factum eft nihil. Auguit. Tract. 1. in S. Johan. 

But altho' the infini:ely wiſe Creator hath put it in the 
Power of ſuch vile Animals to chaſtiſe us, yet hath he ſhewed 
no leſs Wiſdom and Kindneſs in ordering many, it not moit 
of them ſo, as that it ſhall be in the Power of Man, and other 
Creatures, to obviate or eſcape their Evils. For, befides the 
noble Antidotes afforded by Minerals, Vegetables, &c. many, 
if not moſt of our European venomous Animals carry their Cure, 
as well as Poiſon, in their own Bodies. The Oil, and, I doubt 
not, the Body of Scorpions too, is a certain Remedy againſt its 
Stroke. A Bee, Waſp, or Hornet, cruſhed and rubbed, and bound 
upon the Place, I have always found to be a certain Cure for 
the Sting of thoſe Creatures. And I queſtion not, but the Fleſh, 
eſpecially the Head, of N would be * a Remedy for 


their Bites. | Our 


— 
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| ſome for 
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CAP. VI. in the Terraqueous Globe. 57 
xeat Variety is a moſt wiſe Proviſion for all the 
| Ules of the World in all Ages, and all Places. Some 


ſome for Phyſic (e), ſome for Habitation, 
denſils, ſome for Tools and Inſtruments of 
Work, and ſyme for Recreation and Pleaſure, either 
to Man, or tò ſome of the inferior Creatures them- 
| ſelves; even foi which inferior Creatures, the liberal 
Creator hath pyovided all Things neceſſary, or any 
ways conducing; to their happy, comfortable living 


1 


| 1n this World, as well as for Man. 


And it is makifelt, that all the Creatures of God, 
Beaſts, Birds, Ines, Plants, and every other Gints, 
| \ have 


Our Viper- "Catchers Ve a . in which they place 2 great 
Confidence, as to be no mare afraid of the Bite [of a Viper] than 
| of a common Puncture, immediately curing themſelves by the Appli- 
cation of their Specifich. This, though they keep a great Secret, 1 
have, upon ſtrict Enquiry, found to be no other than Axungia Vi- 
perina, preſently rubbed into the Wound This Remedy the lear- 
ned Doctor tried himſelf with good Sacceſs, in a young Dog 
that was bitten in the Noſe. Vide Mead of Poyſons, p. 29. 

And as to the Means to eſcape the Miſchief of ſuch noxious 
Animals, befides what may be effected by the Care, Induſtry, 
and Sagacity of Man; ſome of them are ſo contrived and 
made, as to give Warning or Time to Creatures in Danger 
from them. 'Thus, for Inſtance, the Rattle Snake, the moſt 
poiſonous of any Serpent, who darts its poiſonous Vapours to 
ſome Diſtance, and in all Probability was the Bafiliſe of the 
Ancients, ſaid to kill with its Eyes: This involuntarily -gives 
Warning by the Rattle in its Tail. So the Shark, the molt ra- 
pacious Animal of the Waters, is forced to turn himſelf on his 
Back, (and thereby gives an Opportunity of Eſcape) before he 
can catch his Prey. 

e) Hæc fola Nature placuerat eſſe remedia parata vulgo, in- 
ventu facilia, ac fine impendio, ex quibus vivimus. Poſtea frau- 
des hominum & ingeniorum capture officinas invenire iſtas, in qui- 
bus ſua cutgue homini venalis promittitur vita. Statim compuſt- 
tiones & miflure ineæplicabiles decantantur. Arabia atque India 
in medio æimanlur, ulcerigue parvo medicina d Rubro mari im- 
putatur, cum remedia vera quolidie pauperrimus quiſque cœnet. 
lin. 1 24. K. 1. 

Non ſponte ſud ex tellure germinant Herbæ, que contra quoſ- 
cunque morbos accommodæ ſunt; ſed ea woluntate Opificis, ad 
reftram utilitatem productæ ſunt. Baſil. Aſcet. Tom. 2 

Conſult here Book X. Note (2) (aa) (6b). 


2 Among 


8  Pariety of Things. Book II. 
have, or may have, their ſeveral Uſes even among 
Men. For although in one Place many Things may 
lie neglected, and out of Uſe, yet in other Pla#e3 what 


\ 


may ve of great Uſe. So what hath ſez:ned uſeleſs 
in one Age, hath been received in angt er; as all the 
new Diſcoveries in Phyſick, and all ne Alterations 
in Diet do ſufficiently witneſs. Miny Things alſo 
there are which in one Form may he pernicious to 


1 1 1 
Man; but in another of great Uſe. here are many 


Plants (J), many Animals, many Minerals, which 
in one Form deſtroy, in another heal. The Caſſada 
Plant 


— — — — 
Among poiſonous Vegetables, erf more famous of 
Old than Hemlock, accounted at this Bay alſo very dangerous 
to Man, of which there are ſome diſmal Examples in our Phil. 
Tranſ. Wepfer, &c. But yet this Plant is Food for Goats, and 
its Seeds to Buftards; and, as Galen faith, to Starlings allo, 
Neither is this ſo pernicious a Plant, only Food, but alſo Phy- 
fick to ſome Animals. An Horſe troubled with the Farc, and 
could not be cured with the moſt famous Remedies, cured 
himſelf of it in a ſhort Time, by eating Hemlock. of which he 
eat greedily. Vid. Phil. Tranſ. No 231. And a Woman which 
was cured of the Plague, but wanted Sleep, did with very good 
Effect eat Hemlock for ſome Time ; bill falling ill again of a Fe- 
wer, and having left off the Uſe of this Remedy, he | Nic. Fon- 
tanus] endeavoured to procure her reſt by repeated Doſes of Opium, 
ewhich had no Operation, till the He!p of Cicuta was again called 
in with defired Succeſs, Mead of Poll. p. 144. | 

And not only Hemlock, but many other, if not moſt Plants 
accounted poiſonous, may have their great Uſe in Medicine: 
Of which take the Opinion of an able Judge, my ingenious 
and learned Friend Dr. Taacred Robinſon, in a Letter I have of 
his to the late great Mr. Ray, of Now, 7. 1604. viz. According to 
my Promiſe, I here {end you a few Obſervations concerning ſome 
Plants ſeldom uſed in Medicine, being eſteemed poiſonous, which 
if truly correfed, or exactly doſed, may perhaps prove the moſt 
powerful and effeual Medicines yet known, Having then given 
an Account of ſome of their Correctives, he gives theſe fol- 
lowing Examples, wiz. 1. The Hellebores incorporated with a 
Sapo, or Alkaly-Salts alone, are ſucceſsful Remedies in Epilepſies, 
Vertigo's, Palftes, Lethargies, and Mania's. Doſ. a O]. to 31s. 
2. The Radic. Aſſari, Cicutæ, and the Napellus, in Agues and 
periodical Pains. Daf. j % 3B. 3. The Hoſcyamus in Has 
murrhagies, violent Heats and Perturbation of the Blood, and al. 
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Cray, VI. in the Terraqueous Globe. 59 
Nlant unprepared poiſoneth, but prepared, is the very 
Bread of the Indies (g). Vipers and Scorpions, 
a2” treny Minerals, as deſtructive as they are to 
Man, yet aFord him ſome of his beſt Medicines. 
Or if therꝭ be many Things of little, immediate, 
Uſe to Man, in this, or any other Age; yet to other 
Creatures they May afford Food or Phyſick, or be of 
ſome neceſſary 'Jſe. How many Trees and Plants, 
nay, even the very Carcaſes of Animals, yea, the 
very Duſt of the Earth (5), and the moſt refuſe, 
contemptible Things to be met with; I ſay, how 
many ſuch Thirgs are either Food, or probably Me- 
dicine to many Creatures; afford them Retreat, are 
Places of Habita.i'on, or Matrixes for their Generati- 
on, as ſhall be ſhew-d in proper Place? The prodigi- 
ous Swarms of Inſects in the Air, and in the Waters, 
(many of which may be perhaps at preſent of no great 
Uſe to Man) yet are Food to Birds, Fiſhes, Rep- 
tiles, Inſe&s themſelves, and other Creatures (i), for 
whoſe happy and comfortable Subſiſtance, I have 
ſaid the bountiful Creator hath liberally provided, as. 
well as for that of Man. 


* — 


fo in all great Inflammab ions, Doſ. D]. to 313. 4. The Semen 
Stramonie is a very good Anodyne, uſeful in Vigilia's, Rheumatiſms, 
Hyſterick Caſes, in all the Orgaſms of the Blood or Spirits, and 
wherever there is an Indication for a Paregorick. Do. 3}. to 218. 
5. Elaterium thus corrected, may be given from gr. x. to xv. in Hy- 
dropical Caſes, without any ſenſible Evacuation or Diſturbance. So 
may the Soldanella and Gratizela in greater Doſes. 6. Opium cor- 
rected as afore-mentioned, loſes its Narcotic Faculty, and may be 
given very ſafely in great Doſes, and proves more than uſually pre- 
valent in Convulſeve Caſes, Fluxes, Catarrhs, and all painful Pa- 
roxyſms, &c. | 
g) It is of the moſt general Uſe of any Proviſion all over the 
Weſt Indies, ejpectally in the hotter Parts, and is uſed to vietual 
Ships. Dr. Sloan's Nat. Hiſt. of Jamaica, Vol. 1. Ch. 5. Set. 12. 
(% I have fizwn in the Phils/. Tranſ. that the Pediculus fa- 
t:dicus, Mortiſaga, Pulſatorius, or Death-Watch there deſcribed, 
teedeth upon Duit ; but that this Duſt they eat, is powdered 
Bread, Fruits, or {uch like Duſt, not powdered Earth ; as is 
manifeſt from their great Diligence and Curioſity in hunting 
among the Duſt. See more in Philaſ. Tranſ. No 291. 
(i) See Bak IV. Chap. 11. : 
| B O O K 
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Of the Terraqueous Globe 'n Particu- 
lar, more eſpecially the. Earth. 
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8 AVING thus take a General Proſpe& 


of our Terraqueous Globe, I ſhall in this 
BOO come to its Particulars. But here 
we have ſuch an immenſe Variety pre- 
ſenting itſelf to our Senſes, and ſuch 
amazing © Wokes of Power and Wiſdom, that it is 
Impoſſible not to be at a Stand, and very difficult to 
know where to begin, how to proceed, or where to 
end. But we muſt however attempt. 

And for the more clear and regular Proceeding 
on this copious Subject, I ſhall diſtribute the Globe 
into its own grand conſtituent Parts. 

I. The Earth and its Appurtenances. 

II. The Waters and Theirs. 

The firſt of theſe only, is what at prom I ſhall 
be able to take into this Survey. 

And in Surveying the Eartb, I intend, 

1. To conſider its conſtituent Parts, or Things 
peculiar to itſelf, 

2. The Inhabitants thereof, or the feveral Kinds 
of Creatures that have their Habitation, Growth, 
or Subſiſtence thereon, 

1. As to the Earth itſelf, the moſt remarkable 
Things that preſent themſelves to our View, are, 


1. Its 
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Cnar. I. Of the Soil. 61 
I. Its various Moulds and Soils. 
2. Its ſeveral Strata, or Beds. 


S. lis very Subterraneous Paſſages, Grotto's and 
Caverns. 5 


4. Its Mo ntains and Vallies. | 
e 9 
Of the Soils and Moulds in the Earth. 


IEE various Soils and Moulds are an admit 
; ble and king Contrivance of the All-wiſe 


Creator, in maki this Proviſion for the various 
Vegetables (a), and divers other Uſes of the Crea- 
tures. For, as ſome Trees, ſome Plants, ſome Grains 
dwindle and die in a diſagreeable Soil, but thrive 
and flouriſh in others; fo the All-wiſe Creator hath 
amply provided for every Kind a proper Bed. 1 
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(a) It is not to be doubted, that although Vegetables de- 
light in peculiar Soils, yet they owe not their Life and Growth 
to the Earth itſelf, but to ſome agreeable Juices or Salts, Wc. 
reſiding in the Earth. Of this the great Mr. Boyle hath given 
us ſome good Experiments. He ordered his Gardener to dig 
= up, and dry in an Oven, ſome Earth fit for the Purpole, to 
= weigh it, and to ſet therein ſome Squajh Seeds, (a Kind of In- 
= 4iaz Pompion.) The Seeds when ſown were watered with 
Rain or Spring-water only. But although a Plant was produ- 
ced in one Experiment of near 3 15 and in another of above 


141b yet the Earth when dried, and weighed again, was ſcarce 
diminiſhed at all in its Weight. | | 
| Another Experiment he alledges is of Helmon's, who dried 
co lb. of Earth, and therein planted a Willow weighing 5 lb. 
which he watered with Rain, or diſtilled Water: And to ſe- 
cure it from any other Earth getting in, he covered it with a 
perforated Tin-Cover, After five Years, weighing the Tree 
with all the Leaves it had born in that Time, he found it ro 
weigh 16glb 3 Ounces, but the Earth to be diminiſhed only 
about two Ounces in its Weight, Vid. Boyle's Scept, Chym. Part 
2. PH. 114. | 8 
(b) Tas 
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62 Of the Soils, Boon III. 
If ſome delight in a warm, ſome in a cold Sail 
ſome in a lax or ſandy, ſome a heavy or clayie Soil; 


ſome in a Mixture of both, ſome in this, and thay, 


and the other Mould, ſome in moiſt, ſpice in dry 
Places (6); ſtill we find Proviſion enough for all 
theſe Purpoſes : Every Country aboy#ding with its 
proper Trees and Plants (c), and every Vegetable 
flouriſhing and gay, ſomewhere or ther about the 
Globe, and abundantly anſwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar Place, Gen. i. 11. 
And God ſaid, Let the Earth bring forth Graſs, the Herb 
wielding Seed, and the Tree yielding Fruit after bis Kind, 


All which we actually ſee is ſo. 
To this Convenience which the various Soils that 


coat the Earth are of to the Vegetables, we may 
add their great Uſe and Benefit to divers Animals, 
to many Kinds of Quadrupeds, Fowls, Inſects, and 
Reptiles, who make in the Earth their Places of 
Repoſe and Reft; their Retreat in Winter, their 
Security from their Enemies, and their Neſts to re- 


Pole their Young; ſome delighting in a lax and per- 


vious Mould, admitting them an eaſy Paſſage; and 
others delighting in a firmer and more ſolid Earth, 
that 
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Theophraft. de Cauſ. Plant. l. 2. c. g. 


(c) Nec wero Terræ ferre omnes omnia palſune. 
Fluminibus, Salices, cræſſiſgue p ludibus Alni 
Naſcuntur; fieril:s ſanoſis montibus Orni: 
Littora Myrtetis Iztiffima: denique apertos 

Bacchus amat colles: Aquitonem 5 frigora Taxi, 

Aſprce & extremis domitum cultorivus orbem, 

£12:fgue domos Araturm, pifojque Gelinos: Op 

Diviſe arboribus patriæ, &c. Vir. Georg. I. 2. 
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Cuae. II. Of the Strata of, &c. 6 3 
that will better ſecure them againſt Injuries from 
without. e 5 


eeskbs bf db 
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Of the various Strata, or Beds, obſervable in the 
S Earth. 


. 
INH E various Strata, or Beds, although but lit- 
1 tle different from the laſt, yet will deſerve a 
diſtinct Conſideration. . 
= By the Strata, or Beds, I mean thoſe Layers of 
Minerals (a), Metals (3), Earth and Stone (c), ly- 
ing under that upper Stralum, or Tegument of the 
: Earth 
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(a) Although Minerals, Metals and Stones lie in Beds, and 
have done ſo ever ſince Noah's Flood, if not from the Crea- 
tion; yet it is greatly probable that they nave Power of grow- 
Ning in their reſpective Beds: That as the Beds are robbed and 
W emptied by Miners, ſo after a while they recruit again. Thus 
Pitriol, Mr. Boyle thinks, will grow by the Help of che Air. Sq 
= 4/um doth the ſame. We are aſſured (he ſaith) by the expe- 
W r:enc'd Agricola, That the Earth, or Ore of Alum, being robbed of 
Salt. will in tract of Time recover it. by being expoſed ta the 
Air. Boyl. Suſpic. about ſome Hid. Qual. in the Air, p. 18. 
= (5) As to the Growth of Metals, there is great Reaſon to 
ſuſpect that alſo, from what Mr. Boyle hath alledged in his 
8 0/ervations about the Growth of Metals: And in his Scept, Chym. 
Part 6. pag. 362. Compare alſo Hakewwil's Apol. pag. 164. 
= And particularly, as to the Growth of Iron, to the Inftances 
he gives from Pliny, Fallopins, Ca/alpinus, and others; we may 
add, what is well known in the Foreſt of Dean in Gloucefter- 
Vire; That the beſt Iron, and moſt in Quantity, that is found 
there, is in the old Cinders, which they melt over again. This 
the Author of the Additions 20 Glouceſterſhire, in Cambaden's Brit. 
Jof the laſt Edition, p. 245. attributes to the Remiſſneſs of the 
former Melters, in not exhauſting the Ore: But in all Proba- 
Wbility, it is rather to be attributed to the new Impregnations 
of the old Ore, or Cinders, from the Air, or from ſome ſeminal 
Principle, or piaſtick Quality in the Ore itſelf, 5 
| (c) As for the Growen of Stone, Mr. Boyle give two Inſtan 
ces. One is that famous Place in France, called Les Caves, 
| : Goutieres : 
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64 Of the Strata of © Book III. 
Earth laſt ſpoken of, all of a prodigious Uſe to 
Mankind: Some being of great Uſe for Building; 

ſome ſerving for Ornament; ſome furniſhing us 
with commodious Machines, and Tgols to pre- 
pare our Food, and for Veſſels and Ut£nſils, and for 
Multitudes of other Uſes ; ſome ſerving for Firing 
to dreſs our Food, and to guard is againſt the In- 
ſults of Cold and Weather ; ſome. being of great 
Uſe in Phyſick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying and 

- Colouring, and ten thouſand other Conveniences, 

too many to be particularly ſpoken of: Only 
there is one grand Uſe of one of theſe Strata, or 

. 4 Beds, 
Goutieres : Where the Water falling from the upper Parts of tht 
Cave to the Ground doth preſently there condenſe into little Stones, 
of fuch Figure as the Drops, falling either ſeverally, or upon ont 
another, and coagulating preſently into Stones, chance to exhibit, 
Nid. Scept. Chym. p. 360. 

Such like Caves as theſe I have my ſelf met with in Eng. 
land; particularly on the very Top of Bredon Hill in Nor. 
cefterſhire near the Precipice, facing Per/hore, in or near the 
old Fortreſs, called Bembſoury-Camp ; I ſaw ſome Years ago 
Juch a Cave, which (if I miſ-remember not) was lined with 
thoſe Stalafical-Stones on the Top and Sides. On the Top 
they hung like Icicles great and ſmall, and many lay on the 
Ground. They ſeemed manifeſtly to be made by an Exſuda- 
tion, or Exftillation of ſome petrifying Juices out of the 
rocky Earth there. On the Spot, I thought it might be from 
the Rains ſoaking through, and carrying with it Impregnations 
from the Stone, the Hill being there all rocky. Hard by the 
Cave is one or more vaſt Stones, which (if I miſtake not) 
are incruſtated with this Sparry, Stalactical Subſtance, if not 
wholly made of it. But it is ſo many Years ago fince I wa 
at the Place, and not being able to find my Notes about it, 
cannot ſay whether the whole Stone is (in all Probability) 
Spar (as I think it is,) or whether I found it only caſed over 
with it, notwithſtanding I was very nice in examining it then, 
and have now ſome of the Fragments by me, conſiſting, among 
other ſhining Parts, of ſome tranſparent angular Ones. 

The other Inſtance of Mr. Boy/e, is from Linſchoten, who 
ſaith, that in the Eaſ-Indies, when they have cleared the Dia- 
mond Mines of all the Diamonds, I a few Tears Time thi 
find in the ſame Place news Diamonds produced. Boyle ibid. 
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Crap, I. the Ear. 66 


Beds, that cannot eaſily be omitted, and that is, 
thoſe ſubterraneous Strata of Sand, Gravel, and 
laxer Earth that admit of, and facilitate the Paſſage 
of the ſweet Waters (4), and may probably be the 
Colanders whereby they are ſweetened, and then at 
the ſame Time alſo convey'd to all Parts of the Ha- 
bitable World, not only through the Temperate and 
Torrid Zones, but even the fartheſt Regions of the 
Frozen Poles. ; | 1 
That theſe Strata are the principal Paſſages of the 
ſweet Fountain- Waters, is, I think, not to be doubt- 
ed, conſidering that in them the Waters are well 
known to paſs, and in them the Springs are found 
by thoſe that ſeek for them: I ſay, the principal 
Paſſages, becauſe there are other ſubterraneous Guts 
and Channels, Fiſſures and Paſſages, throꝰ which many 
Times the Waters make their Way. | 
Now that which in a particular Manner doth ſeem 


to me to manifeſt a ſpecial Providence of God in 


the 
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(4) It is not only agreeable to Reaſon, but I am told by 
Perſons converſant in digging of Wells throughout this Coun- 
ty of E/tx, where I live, that the ſureſt Beds in which they 
find Water, are Gravel, and a coarſe, dark coloured Sand; 


which Beds ſeldom fail to yield Plenty of ſweet Water: But 


for Clay, they never find Water therein, if it be a ſtrong, 
ſtiff Clay; but if it be lax and ſandy, ſometimes Springs are 
found in it; yet ſo weak, that they will ſcarcely ſerve the Uſes 
of the ſmalleſt Family. And ſometimes they meet with thoſe 
Beds lying next, under a looſe, black Mould, (which, by 
their Deſcription, J judged to be a ſort of oazy, or to have 
the Reſemblance of an ancient, raſhy Ground, ) and in that 
Caſe the Water is always naught, and ſtinks. And laſtly, 
Another ſort of Bed they find in E/ex, in the Clayie-Lands, 
particularly that part called the Rodings, which yields Plenty 
of ſweet Water, and that is a Bed of white Earth, as tho” 


made of Chalk and white Sand. This they find, after they 


have dug thro' forty, or more Feet of Clay; and it is ſo 
tender and moiſt, that it will not lie upon the Spade, but they 
are forced to throw it into their Bucket with their Hande, or 
with Bowls ; but when it comes up into the Air, it ſoon be- 
comes an hard white Stone, . a 

| F : Thus 
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the repoſiting theſe watery Beds is, that they ſhould | 
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be diſperſed all the World over, into all Countries, 


and almoſt all Tracts of Land: That they ſhould 
ſo entirely, or for the moſt Part, conſiſt of lax, -in- - 


cohering Earth, and be ſo ſeldom blended with other 


1mpervious Moulds, or it they are fo, it is common- 


ly but accidentally; and that they are interpoſed 
between the other impervious Beds, and ſo are as a 
Prop and Pillar to guard them off, and to prevent 
their ſinking in and hurting up the Pallages of the 
R 

The Time when thoſe Strata were laid, was doubt- 
leſs at the Creation, when God /aid (Gen; i. 9.) Let 
the Waters under the Heaven be gathered together unto 
one Place, and let the dry Land appear; or elſe at the 
Deluge, if, with ſome ſagacious Naturaliſts, we 
ſuppoſe the Globe of Earth to have been diſſolved 
by the Flood (e). At that Time (whatever it was) 


when the Terraqueous Globe was in a Chaotick 


State, and the earthy Particles ſubſided, then thoſe 
ſeveral Beds were, in all Probability, repoſited i In the 
Earth, in that commodious Order in which they now 
are found ; and that, as is aſſerted, according to the 
Laws (f) 'of Gravity. 


8 —— 
— — — 5 — 


Thus much for the Variety of Beds wherein the Waters are 
found. That it is in theſe Beds only or chiefly the Springs 


run, is farther manifeſt from the forcible Eruption of the 


Waters ſometimes out of thoſe watery Beds. Of which fee 
Chap. 4. Note (Y). This Eruption ſhews that the Waters 
come from ſome Eminence or other, lying at a Diſtance, and 
being cloſely pent up within the watery Stratum, by the Clayie 
Strata, the Waters with force mount up, when the Strata 

above are opened. 
(e) Vide Dr. Woodward's Eſſay, part 2. Steno's Prodr. c. 
(J) 4d. ib. p. 28, and 74. But Dr. Leigh, in his Nat, Hliſto,) 
of Lanceſhire, ſpeaking of the Coal-Pits, denies the Strata 
to lie according to the Laws of Gravitation, ſaying, the Strata 
are a Bed of Mare, afterwards Free-Stone, next Iron. Stone, 
then Coal, or Kennei-AMine, then ſome other Strata, and 
again Coal, cs © | | 3 
| at 
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„ But upon a ſtricter Enquiry into the Matter, finding I had 
reaſon to ſuſpect that few, if any, actually had tried the Ex- 
 periment, I was minded to bring the Thing to the Teſt of 
Experiment, myſelf; and having an Opportunity, on April 11. 
1712. I cauſed divers Places to be bored, laying the ſeveral 
Strata by themſelves; which afterwards I weighed with all 
Strictneſs, firſt in Air, then in Water, taking Care that no Air- 
bubbles, &c. might obſtruct the Accuracy of the Experiment. 
The Reſult was, that in my Yard, the Strata were gradually 
ſpecifically heavier and heavier, the lower and lower they 
went; and the upper, which was Clay, was conſiderably ſpe- 
cifically lighter than the lower Stratum; which was firſt a 
looſe Sand, then a Gravel. In which Stratum principally the 
Springs run that ſupply my Well. ee 

But in my Fields, where three Places were bored, (to no 
great Depth) I found below the upper (ſuperficial Stratum) 
a deep Bed of Sand only, which was of different Colours and 
Conſiſtence, which I weighed as before, together with the 
Virgin-Mould; but they were all of the ſame, or nearly the 
ſame ſpecifick Gravity, both out of the ſame Hole, and out 
of different Holes, altho' the Sand was at laſt ſo gravelly, that 
it hinder'd our boring any deeper. | | 

Upon this, fearing leſt ſome Error might be in the former 
Experiments, I try'd them over again; and that with the ſame 
Succeſs. 3 | 
After this I made ſome Experiments in ſome deep Chalk- 
Pits, with the Flints, Chalk, Sc. above and below; but the 
Succeſs was not ſo uniform as before. | 
Acquainting our juſtly Renowned Royal Society with theſe 
Experiments, they ordered their Operator to experiment the 
Strata of a Coal-Pit ; the Succeſs whereof may be ſeen in 
Philif. Tranſ. No 336. | | | 


: CHAP 
Of the Subterraneous Caverns, and the Vulcan's, 


Shall take Notice of the ſubterraneous Caverns, 
Grotto's and Vulcano's, becauſe they are made 
an Objection (a) againſt the preſent Contrivance and 
| Structure 


* 1 EE FOR : n j 


—— i il. 8 — 


— 2 — 


(la) Nemo dixcrit terram pulchriorem eſſe quod cavernoſa frets 
guod dehiſcat in multis locis, quod diſrupta cawveis & ſpatiis inani- 
| | . bus; 


6&8 Ti: Ze Caverns and Vulcan's. Book III. 


Structure of the Globe. But, if well confidered, 
they will be found to be wiſe Contrivances of the 
Crelevr, ſerving to great Uſes of the Globe, and 
Ends of God's Government. Beſides many ſecret, 
grand Functions and Operations of Nature in the 
Bowels of the Earth, that in all Probability thefe 
Things may miniſter unto, they are of great Ule to 
the Countries where they are (5). To Inſtance in 
the very worlt of the Things named, viz. the 
 Pulanss and ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of the 
Globe, and dreadful Scourges of the ſinful Inhabi- 
tants thereof, and may ſerve them as Emblems, and 
Preſages of Hell itſelt; yet even theſe have their 
great Uſes too, being as Spiracles or Tunnels (c) to 
the Countries where "They are, to vent the Fire and 
Vapours that would make diſmal Havock, and of. 
tentimes actually do ſo, by dreadful Succuſſions and 
Convulſions of the Earth. Nay, if the Hypotheſis 
of a central Fire and Waters be true, theſe Out- 
lets 


* 


„ zi/que A ordize diſpoft His, nulla 7 nec gue aliud 
contineant quam tenebras & ſordes; unde graves p etiferes exha- 


lationes, terre motus, &c, Burnet ubi ſupra, . 
The Zirchniizer Sea in Carneola, is of great Uſe to the 


Inhabitants of that Country, by affording them Fiſh, Fowls, 
Fodder, Seeds, Deer, Swine, and other Bealts, Carriage for 
their Goods, c. Vide Phil. Tranſ. No 191, c. or Lowth. 
Abridg. Vol. 2. p. 305, Sc. where you have put together in 
one View, what is diſperſed in divers of the Tranſa&ions. 
This Sea or Lake proceeds from {ome ſubterraneous Grotto, 
or Lake, as is made highly probable by Mr. VJalvaſor, Ibid. 

The Grotto Podtetſchis may be another Inſtance, that the 
very ſubterraneous Lakes may be of Ule, even to the Inha- 
bitants of the Surface above: Of which ſee Lowth. ubi 
ſup. p. 317. Sturmius allo may be conſulted here in his Philaſ. 
Eclect. Exercit. 11. de Terre mot. particularly in Chap. 3. ſome 
of the moſt eminent Specus's are enumerated, and ſome of 
their Uſes. 

e) Crebri ſpecus [remedium] præbent. Præconceptum enim 
Spiritum exbalant : quod in cerlis notatur oppidis, que minis 
guatiuntur, crebris ad eluviem cuni culis ca vata. Plin. Hit. 


Nat. . 92. 
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lets ſeem to be of greateſt Uſe to the Peace and 
Quiet of the Terraqueous Globe, in venting the 
ſubterraneous Heat and Vapours; which, if pentup, 
would make dreadful and dangerous Commotions of 
the Earth and Waters. 

It may be then accounted as a ſpecial Favour of 
the divine Providence, as is obſerved by the Author 
before praiſed (d), That there are ſcarcely any 
« Countries, that are much annoyed with Earth- 
« quakes, that have not one of theſe fiery Vents, 
« And theſe (faith he) are conſtantly all in Flames 
«© whenever any Earthquake happens, they diſgor- 
ging that Fire, which whilft underneath, was the 
“ Cauſe of the Diſaſter. Indeed, (ſaith he,) were 
it not for theſe Diverticula, whereby it thus gain- 
« eth an Exit, *twould rage in the Bowels of the 
„Earth much more furiouſly, and make greater 
« Havock than now it doth. So that, tho? thoſe 
“ Countries, where there are ſuch Yulcano*s, are 
„ uſually more or leſs troubled with Earthquakes ; 
yet, were theſe Vulcano's wanting, they would be 
much more annoyed with them than now they 
are; yea, in all Probability to that Degree, as to 
render the Earth, for a vaſt Space ardund them, 
perfectly uninhabitable. In one Word, (ſaith he) 
* ſo beneficial are theſe to the Territories where 
* they are, that there do not want Inſtances of ſome 
„ which have been reſcued, and wholly. delivered 
from Earthquakes by the breaking forth of a new 
Hiulcano there; this continually diſcharging that 
« Matter, which being till then barricaded up, and 
* impriſoned in the Bowels of the Earth, was the 
** Occaſion of very great and frequent Calaminies,” 
Thus tar that ingenious Author, 


Sr _ — ** 
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(4) Wiadward's Eſſay, Par. 3. Conſect. 1 z. 
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Of the Mountains and Valleys. 


IHE laſt Thing I ſhall take Notice of relating to 
the Earth, ſhall be the Hills and Yalleys. Theſe 
the eloquent Theoriſt owns to © contain ſomewhat 
auguſt and ſtately in the beholding of them, that 
< infpireth the Mind with great Thoughts and Paſ- 
„ ſions, that we naturally on ſuch Occaſions think 
* of God and his Greatneſs,” But then, at the 
ſame Time, he faith, © The Hills are the greateſt 
Examples of Ruin and Confuſion ; that they have 
„ neither Form nor Beauty, nor Shape, nor Order, 
any more than the Clouds in the Air; that they 
e conſiſt not of any Proportion of Parts, referable 
<« to any Deſign, nor have the leaſt Footſteps of 
Art or Counſel.” Conſequently one grand Part 


of this lower Creation, even the whole preſent Face 


of our Terraqueous Globe, according to this inge- 
nious Author, is a Work of mere Chance, a Structure 
in which, the Creator did not concern himſelf. 

Part of this Charge I have already briefly anſwered, 
and my Survey now leads me to ſhew, that the Moun- 


tains are ſo far from being a Blunder of Chance, a 


Work without Deſign, that they are a noble, uſeful, 
yea, a neceſſary Part of our Globe (a). 
| : And 


(a) Tho" there are ſome that think Mountains to be a De- 
formity to the Earth, &c. yet if well confidered, they will bs 


found as much to conduce to the Beauty and Conveniency of the 


Univerſe, as any of the other Parts. Nature (ſaith Piiny) pur- 
poſely framed them for many excellent Uſes ; partly to tame the 
Hiolence of greater Rivers, to ftrengtben certain Toints within 
the Veins and Bowels of the Earth, to break the Force of the 
Sea Inundation, and for the Safety of the Earth's Inhabitants, 
«whether Beafls or Men. That they make much for the Pro- 


teFion of Beaſts, the P/almift teflifies, The higheſt Hills are a 


Refuge for the wild Goats, and the Rocks for Conics. The 
| 5 | Kingly 
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CnAa?, IV. The Mountains, &. 71 
„And in the firſt Place, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I may appeal to all 
Men's Senſes, whether the grateful Variety of Hills 
and Dales, be not more pleaſing then the largeſt 
continued Planes. Let thoſe who make it their Bu- 
ſineſs to viſit the Globe, to divert their Sight with 
the various Proſpects of the Earth; let theſe, I ſay, 
judge whether the far diſtant Parts of the Earth 
would be ſo well worth viſiting, if the Earth was 
every where of an even, level, globous Surface, or 
one large Plane of many 1000 Miles ; and not ra- 
ther, as now it is, whether it be not far more plea- 
ſing to the Eye, to view from the Tops of the 
Mountains the ſubjacent Vales and Streams, and 
the far diſtant Hills; and again from the Vales to 
behold the ſurrounding Mountains. The elegant 
Strains and lofty Flights, both of the antient and 
modern Poets on theſe Occaſions, are Teſtimonies 
of the Senſe of Mankind on this Configuration of 
the Earth. | 
But be the Cafe as it will as to Beauty, which is 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth far the 
moſt Commodious on ſeveral Accounts. 
1. As it is the moſt ſalubrious, of great Uſe to 
the Preſervation or Reſtoration of the Health of 
Man. Some Conſtitutions are indeed of ſo happy 


a Strength, and ſa confirmed an Health, as to be 
N | indiffe- 
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Kingly Prophet had likewiſe learnt the Safety of thoſe by his own 
Experience, when he alſo was fain to make a Mountain his Refuge 
from the Fury of his Maſter Saul, who proſecuted him in the Wil. 
derneſs, True indeed, ſuch Places as theſe keep their Neighbours 
poor, as being moſt barren, but yet they preſerve them ſafe, as being 
moſt ſtrong; witneſs our Unconquered Wales and Scotland. 

Il herefore a good Author doth rightly call them Nature's Bulwarks, 
caſt up at God Almighty's Charges, the Scorns and Curbs of 
victorious Armies; which made the Barbarians in Curtius, /o 
confident of their own Safety, &. Biſhop Hilkins's World in 
the Moon, p. 114, | 


4 | (5) Ray's 


72 ' The Mountains Bock III. 
indifferent to almoſt any Place or Temperature of 
the Air: But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfort- 
ably in another Place. With ſome, the finer and 
more ſubtile Air of the Hills doth beſt agree, who 
are languiſhing and dying in the feculent and groſſer 
Air of great Towns, or even the warmer, and vapo- 
rous Air of the Valleys and Waters : But contrary- 
wiſe others languiſh on the Hills, and grow luſty 
and ſtrong in the warmer Air of the Valleys. | 
So that this Opportunity of ſhifting our Abode 
from the warmer and more vaporous Air of the Val- 
leys, to the colder and more ſubtile Air of the Hills, 
or from the Hills to the Vales, is an admirable Eaſe- 
ment, Refreſhment, and great Benefit to the vale- 
tudinarian, feeble Part of Mankind, affording thoſe 
an eaſy and comfortable Life, who would otherwiſe 
live miſerably, languiſh, and pine away. „ 
2. To this ſalutary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is in affording commodious Places for Ha- 
bitation: Serving (as an eminent Author (5) 
wordeth it) * as Skreens to keep off the cold and 
„ nipping Blaſts of the Northerly and Eaſterly 
« Winds, and reflecting the benign and cheriſhing 
« Sun-Beams, and ſo rendering our Habitations 
ce both more comfortable and more chearly in 
« Winter; and promoting the Growth of Herbs 
cc and Fruit-Trees, and the Maturation of the 
„ Fruits in Summer. 
3. Another Benefit of the Hills is, that they ſerve 
for the Production of great Varieties of Herbs and 


Trees (c). And as there was not a better Judge of 
| 8 thoſe 


Pane . 
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(b) Ray's Wiſdom of God, &c. p. 25 1. Diſſolution of the 

World, p. 35. „ : 
le) Theophraftus having reckoned up the Trees that delight 
moſt in the Hills, and others in the Valleys, obſerveth, Axas- 
| 76 
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CAP. IV. and Palleys. 78 
thoſe Matters, ſo I cannot give a better Account 
of this Convenience, than in the Words of the laſt 
cited famous Author, the late moſt eminent and 
learned Mr. Ray (d), (who hath ſo fully diſcuſſed 
this Subject I am upon, that it is ſcarce poſſible to 
tread out of his Steps therein.) His Obſervation is, 
« That the Mountains do eſpecially abound with 
« different Species of Vegetables, becauſe of the 
« oreat Diverſity of Soils that are found there, eve- 
« ry Vertex, or Eminence almoſt, affording new 


„Kinds. Now theſe Plants (faith he,) ſerve partly 


« for the Food and Suſtenance of ſuch Animals as 
are proper to the Mountains, partly for medicinal 
« Uſes ; the chief Phyſick, Herbs and Roots, and 
ce the beſt in their Kinds growing there: It being 


remarkable, that the greateſt and moſt luxurious 


“ Species'in moſt Genera of Plants are natives of the 
% Mountains. 3 
4. Another Convenience which my laſt named 


learned Friend obſerves (e) is, That the Moun- 


« tains ſerve for the Harbour, Entertainment, and 
« Maintenance of various Animals, Birds, Beaſts 
and Inſects, that breed, feed, and frequent there. 
For, (faith he,) the higheſt Tops and Pikes of 
% the Alpes themſelves are not deſtitute of their In- 
“ habitants, the Der or Steim-buck, the Rubicapra 
* or Chamois, among Quadrupeds; the Lagopus a- 


* mong Birds. And I my ſelf (faith he) have ob- 


C 


A 


ſerved beautiful Papilio's, and Store of other In- 
* ſects upon the Tops of ſome of the Apine Moun- 
* tains. Nay, the higheſt Ridges of many of theſe 

| « Moun- 
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4) Wiſdom of God, p. 252. 
(e) U3 ſupra. 
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74 The Mountains Book III. 
Mountains, ſerve for the Maintenance of Cat- 
« tle, for the Service of the Inhabitants of the 
« Valleys. 
5. Another Thing he obſerves i „ That thoſe 
* long Ridges and Chains of loity and topping 
„Mountains, which run through whole Continents 
FEaſt and Weſt (J, ſerve to ſtop the Evagation of 
the Vapours to the North and South in hot Coun- 
tries, condenſing them like Alembick-Heads into 
* Water, and fo (according to his Opinion) by a 
« kind of external Diſtillation giving Original to 
<< Springs and Rivers; and likewiſe by amaſſing, 
„ cooling and conſtipating of them, turn them into 
% Rain, by thoſe Means rendring the fervid Regi- 
& ons of the torrid Zone habitable. 
To theſe might be added ſome other Uſes and 
Conveniences (g); as that the Hills ſerve to the 
Genera- 
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(#. 0 Many have taken Notice, that ſome of the greateſt E- 
minencies of the World run generally Eaſt and Weſt, of which, 
take the late ingenious and learned Dr. Nicſhell's Account, 
[Confer. with a Thi, Part 2. p. 191.] To ge no farther chas 
our own Country, all our great Ridges of Hills in England run 
Eaſt and Weſt ; jo do the Alps in Italy, and in ſome Meaſure the 
Pyrenees ; /o do the Mountains of the Moon in Africk, and ſo as 
Maunt Taurus and Czucaſus. This (he ſaith) is a wiſe Con- 
trivance to prevent the Vapours, <vhich would — run Northavardi, 
and leave no Rains in the Mediterranean Cuntries. | 

(g) That the Generation of many of the Clouds is owing 
to the Hills, appears from the Obſervations of the ingenions 
and learned Dr. Job. Jam. Scheuchzer of Zurich, and Mr. each. 
Frid. Creitlowius cited by him. They obſerv'd at Sun-riſing. 
divers Clouds detach'd by the Heat of the Sun, from ſome of 
the Tops of the Alb. &e. upon all which their Obſervations, 
the Concluſion is, Mi-ati ſummam Creatoris ſapientiam, qui & 
id gued paul ante nulli nobis uſui efſe videbatur, maximis rebus 
Seftinaverat, adebgue ex illa tempore dubitare cæpi, num Nubes 
ent future, fi iſtiuſmodi Montes & Petræ non darentur. Hypo- 
the bac flante, eluceſceret permagna utilitas, ims neceffitas, quam 
Helvitice Alpes neon nobis tanium accolis ſed & wicinis aliis regio- 
nibus preflant, diſpenſands, guas giznunt Nubes, Ventes, Aguas. 
Scheuch. Iter. 8 2. p. 20. | 

(4) Let 
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Generation of Minerals and Metals (Y), and that in 
them principally are the moſt uſeful Foſiles found; 
or if not found and generated only in them, yet at 
leaſt all theſe ſubterraneous Treaſures are moſt eaſily 
come at in them: Alſo their Uſe to feveral Nations 
of the Earth, in being Boundaries and Bulwarks to 
them. But there is only one Uſe more that I ſhall 
infiſt on; and that is, 

6. And laſtly, That it is to the Hills that the . 
Fountains owe their Riſe, and the Rivers their Con- 
veyance. As it is not proper, ſo neither hall I here 
enter into any Diſpute about the Origin of Springs, 
commonly aſſign'd by curious and learned Philoſo- 

hers. But whether their Origin be from condenſed 
— as ſome think (i); or from Rains falling, 
as others; or whether they are derived from the Sea 
by way of Attraction, Percolation, or Diſtillation; 
or whether all theſe Cauſes concur, or only ſome, 
ſtill che Hills are the grand Agent in this prodigi- 
ous Benefit to all the Earth: Thoſe vaſt Maſſes and 
Ridges of Earth ſerving as ſo many huge — 
or Cola in this noble Work of Nature. 

But be the Modus, or the Method Nature takes in 
this great Work as it will, it is ſufficient to my Pur- 
poſe, that the Hills are a grand Agent in this ſo no- 
ble and neceſſary a Work : And conſequently, that 
thoſe vaſt Maſſes, and lofty Piles, are not, as they are 
charged, ſuch rude and uſeleſs Excreſcences of our 
ill-formed Globe; but the admirable Tools of Na- 

ture, 


— 


— 
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6 Let us take here O/. Mag. Obſervation of his Northern 
Mountains; Montes exce/f ſunt, ſed. pro majeri parte fteriles, & 
aridi ; in quibus fere nil aliud pro incolarum commoditate & con- 
ſervatione gignitur, quam inexhaufla pretieſorum Metallorum uber- 
tas, qud ſatis opulenti, fertileſque ſunt in omnibus vitæ neceſſarits, 
forfuan & ſuper fluis aliunde ff libet conquirendis, unanim: ique ro- 

ore, ac viribus, ubi vis contra hæc nature dona intentata fuerit, 
acfendendis. Acre enim genus hominum eft, &c. Ol. Mag. Tiſt. I. 6, 
Fræf. See alſo Sir Robert Sibbald's Prodr. Nat. Hul. ** p. 47. 

(:) See Book I. Chap. 3. Note (6). 3 
3 | 8 15 Mon- 


76 . The Mountains Boo R III. 
ture, contrived and ordered by the infinite Creator, 
to do one of its moſt uſeful Works, and to diſpenſe 
this great Bleſſing to all Parts of the Earth ; without 
which neither Animals could live, nor Vegetables 
ſcarcely grow, nor perhaps Minerals, Metals, or Foſ- 
ſiles receive any Increaſe. For was the Surface of 
the Earth even and level, and the middle Parts of 
its Iſlands and Continents, not mountainous and 
high (as now it is) it is moſt certain there could be 
no Deſcent for the Rivers, no Conveyance for the 
Waters ; but inſtead of gliding along thoſe gentle 
Declivities which the higher Lands now afford them 
quite down to the Sea, they would ſtagnate, and 
perhaps ſtink, and alſo drown large Tracts of Land, 
But indeed, without Hills, as there could be no 
Rivers, ſo neither could there be any Fountains, or 
Springs about the Earth; becauſe, it we could ſup- 
poſe a Land could be well watered (whick I think 
not poſſible) without the higher Lands, the Waters 
could find no Deſcent, no Paſſage through any com- 
modious Out- lets, by Virtue of their own Gravity; 
and therefore could not break out into thoſe com- 
modious Paſſages and Currents, which we every 
where almoſt find in, or near the Hills, and ſeldom, 
or never, in large and ſpacious Plains; and when we 
do find them in them, it is generally at great and 
inconvenient Depths of the Earth; nay, thoſe very 
ubterraneous Waters, that are any where met with 
by digging in theſe Plains, are in all Probability ow- 
ing to the Hills, either near or far diſtant: As among 
other Inſtances may be made out, from the forcible E 
ruption of the ſubterraneous Waters indigging Wells, 
in the Lower Auſtria, and the Territories of Medena, 
and Bologna in 1taly, mentioned by my fore- named lear- 


ned F riend Mr. Ray (&). Or if there be any ſuch Place 
found 


> {4) Monſieur Blundel, related to the Pariſian- Academy, ao hat 
Device the Invabitants of tre Lower — (which it encom- 
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Cnae. IV. and Valleys. 2 
found throughout the Earth, that is devoid of 
Mountains, and yet well watered, as perhaps ſome 
ſmall INands may; yet in this very Caſe, that whole 
Maſs of Land is no other than as one Mountain de- 
ſcending (though unperceivedly) gently down from 
the Mid- land Parts to the Sea, as moſt other Lands 
do; as is manifeſt from the Deſcent of their Rivers, 
the Principal of which in moſt Countries have ge- 
nerally their Riſe in the more lofty Midland 
Parts. | 
And now conſidering what hath been ſaid con- 
cerning this laſt Uſe of the Hills, there are two or 
three Acts of the Divine Providence obſervable 
therein. One is, that all Countries throughout the 
E whole World, ſhould enjoy this great Benefit of 
Mountains, placed here and there, at due and pro- 
per Diſtances, to afford theſe ſeveral Nations this 
excellent and moſt neceſſary Element the Waters. 
| "= For 


—_—_—— * 


bpaſed with the Mountains of Stiria) are wont to uſe to fill their 
Maells with Water. DYhey dig in the Earth to the Depth of 25 and 
20 Feet, till they come to an Argilla {clammy Earth] ———which 
bey bore through ſo deep, till the Watcrs break forcibly out; which 

E Water, it is probable, comes from the neighbouring Mountains in ſub- 
= terrancous Channels. And Caſſinus obſerved, That in many Pla- 
= ce: of the Territory of Modena and Bologna in Italy, they make 
8 them/clues Wells by the like Artifice, &c. By this Means the ſame 
= Seig. Caſſini made a Fountain at the Caſtle of Urbin, that caſt 
ip the Water 5 Foot high above the Level of the Ground, Ray's 
& Diſc. pag. 40. ubi plura. | 

= Upon Enquiry of ſome {kilful Workmen, whoſe Buſineſs it 
is to dig Wells, &c. whether they had ever met with the like 
= Caſe, as theſe in this Note; they told me they had met with 
8 1: in E/:x, where after they had dug to 50 Feet Depth, the 
Man in the Well obſerved the clayie Bottom to ſwell and be- 
ia to ſend out Water, and ſtamping with his Foot to ſtop the 
Water, he made Way for ſo ſudden and forcible a Flux of 
Water, that before he could get into his Bucket, he was above 
bis Waſte in Water; which ſoon aſcended to 17 Feet height, 
and there ſtayed: And although they often, with great La- 

bour endeavoured to empty the Well, in order to finiſh their 
Work, yet they could never do it, but were forced to leave it 
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For, according to Nature's Tendency, when the 
Earth and Waters were ſeparated, and order'd to 
their ſeveral Places, the Earth muſt have been of an 
even Surface, or nearly ſo. The ſeveral component 
Parts of the Earth muſt have ſubſided according to 
their ſeveral ſpecifick Gravities, and at laſt have 
ended ina large, even ſpherical Surface, every where 
equidiſtant from the Centre of the Globe. But that 
inſtead of this Form, ſo incommodious for the Con- 
veyance of the Waters, it ſhould be jetted out every 
where into Hills and Dales, ſo neceſſary for that 
Purpoſe, is a manifeſt Sign of an eſpecial Providence 
of the wiſe Creator. ; 

So another plain Sign of the ſame eſpecial Provi- 
dence of God, .in this Matter, is, that generally 
throughout the whole World, the Earth is ſo dif- 
pos'd, ſo order'd, ſo well-laid ; I may ſay, that the 
Mid- land Parts, or Parts fartheſt from the Sea, are 
commonly the higheſt : Which is manifeſt, I have 
ſaid, from the Deſcent of the Rivers. Now this is 
an admirable Proviſion the wiſe Creator hath made 
for the commodious Paſſages of the Rivers, and for 
draining the ſeveral Countries, and carrying off the 
fuperfluous Waters from the whole Earth, which 
would be as great an Annoyance, as now they are a 
Convenience. ; | 

Another providential Benefit of the Hills ſupply- 
ing the Earth with Water, is, that they are not only 
inſtrumental thereby, to the Fertility of the Valleys, 
but to their own allo (/); to the Verdure of the 
Vegetables without, and to the Increment and Vi- 
gour of the Treaſures within them. 


Thus 
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(A) As the Hills being higher, are naturally diſpoſed to be 
drier than the Valleys; ſo kind Nature hath provided the 
. Supplies of Moiſture for them, ſuch at leaſt of them as 
o not aſcend above the Clouds and Vapours. For, beſides the 


Fountains continually watering then, they have more _ 


Thus having vindicated the preſent Form and Fa- 
brick of the Earth, as diſtributed into Mountains 
and Valleys, and thereby ſhewn in ſome Meaſure 


| which are chiefly found Fault with: J have, I hope, 
made it in ſome Meaſure evident, that God was no 
idle Spectator (mn), nor unconcerned in the ordering 
of the Terraqueous Globe, as the former bold Char- 
ges againſt it do infer; that he did not ſuffer ſo 
grand a Work, as the Earth, to go unfiniſh'd out of 
his Almighty Hand ; or leave it to be ordered by 
Chance, by natural Gravity, by caſual Earthquakes, 
Se. but that the noble Strokes, and plain Remains 
of Wiſdom and Power therein, do manifeſt it to be 
his Work. That particularly the Hills and Vales, 
though to a peeviſh weary Traveller, they may ſeem 
incommodious and troubleſome ; yet are a noble 
| Work of the great Creator, and wiſely appointed 
by him for the Good of our ſublunary World. 
= And ſo for all the other Parts of the Terraqueous 
E Globe, that are preſumed to be found Fault with by 
& ſome, as if careleſly order*d, and made without any 
E Deſign or End; particularly the Diſtribution of the 
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the Uſe thereof, particularly of the Mountains, 
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and Rains commonly than the Valleys. They are more fre- 
& quently covered with Fogs; and by retarding, ſtopping, or 
compreſſing the Clouds, or by their greater Colds condenſing 
| them, they have larger Quantities of Rain fall upon them, 
As I have found by actual Experience, in comparing my Obſer- 
| vations with thoſe of my late very curious and ingenious Cor- 
reſpondent, Richard Toxwnley, Eſq. of Lancaſhire, and ſome 
others, to be met with before, Chap. 2. Note (a). From which 


Z Lancaſhire, than doth at Upmin/ier : The Reaſon of which is, 
Ee hath, See Book II. Chap. 5. Note (e). 


nondum invenire, neque exponere opera Nature queant, eam tamen 
mertta atque inſcitis condemnant, &c, Galen, de Uſ. Part I. 


J. 10. c. 9. 


(*) Vide 


it appears, that above double the Quantity of Rain falleth in 
becauſe Lancaſbire hath more, and much higher Hulls than 
(n) Accuſandi ſane mea ſententia hic ſunt Sophifle, qui cum 
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80 Te Mountains Book III. 
dry Land and Waters; the laying the ſeveral Strata, 
or Beds of Earth, Stone, and other Layers before 
ſpoken of; the Creation of noxious Animals, and 
oiſonous Subſtances, the boiſterous Winds; the 
'ulcano's, and many other Things which ſome are 
angry with, and will pretend to amend : I have be- 
fore ſhewn, that an infinitely wiſe Providence, an 
Almighty Hand was concerned even in them ; that 
they all have their admirable Ends and Ules, and are 
highly inſtrumental and beneficial to the Being, or 
Well-being of this our Globe, or to the Creatures 
reſiding thereon. : 
So alſo for human Bodies, it hath been an ancient 
(1), as well as modern Complaint, that our Bodies 
are not as big as thoſe of other Animals; that we 
cannot run as ſwift as Deer, fly like Birds, and that 
we are out- done by many Creatures in the Accuracy 
of the Senſes, with more to the ſame Purpoſe. But 
theſe Objections are well anſwered by Seneca (o), and 
will receive a fuller Solution from what I ſhall ob- 
ſerve of Animal Bodies hereafter. 
But indeed, after all, it is only for want of our 
knowing theſe Things better, that we do not 
T0, £ admire 
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(n) Vide quam iniqui fint divinorum munerum & ſtimatores etian 
guidam profeſſi ſapientiam. Quer untur quad non magnitudine cor- 
forts equemus Elephantes, velocitatèe Cerwos, levitate Aves, impetu 
Tauros ; quod ſolidior fit cutis Belluis, decenlior Damis, denfior 
Urſfis, mollior Fibris ; qudd ſagacitate nos narium Canes vincant, 

uod acie luminum Aguilæ, ſpatio etatis Corwi, multa Animalia 
nandi facilitate, Et cam quædam ne coire quidem in idem Natura 
patiatur, ut velocitatem corporis & wires pares animalibus habea- 
mus; ex diverſis & difſidentibus bonis Haminem non efje compoſi- 
tum, injuriam vocant; & in negligentes noſtri Deos querimoniam 
jaciunt, quod non bona valetudo, & vitiis inexpugnabitis data 
fit, quod non futuri ſcientia. Vix fibi temperant quin eouſqut 
impudentiæ frevehatitur, ut Naturam oderint, quad infra Deo. 
Sumus, quod non in &quo illis ftetimus. Seneca de Benef, lib. 2. 
cap. 29. | 

(o) Quanto ſatis eff ad contemplationem tot tantorumque be- 


nefciorum reverti, & agere gratias, quod nos in hoc pulcherri- 
1 888 | | 6 
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cur. IV. The Conclufion. 5 81 | 
zaͤmire (p) them enough; ; it is our own Ignorance, 
Dulneſs, or Prejudice, that makes us charge thoſe 
noble Works of the Almighty, as Defects or Blun- 
ders, as ill-contrived, or ill- made. 

It is therefore fitter for ſuch finite, weak, igno- 
rant Beings as we, to be humble and meek, and 
conſcious of our Ignorance, and jealous of our ow 
Judgment, when it thus confronteth infinite Wiſ- 
dom. Let us remember how few Things we know, 
how many we err about, and how many we are 
ignorant of : And thoſe, many of them, the moſt 
familiar, obvious Things: Things that we ſee and 
handle at Pleaſure ; yea, our own very Bodies, and 
that very Part of us whereby we underſtand at all, 
our Soul. And ſhould we therefore pretend to cen- 
ſure what God doth! Should we pretend to amend 
his Work! Or to adviſe infinite Wiſdom! Or to 
know the Ends and Purpoſes of his infinite Will, as 
if we were of his Council! No, let us bear in Mind, 
that theſe Objections are the Products, not of, Rea- 
ſon, but of Peeviſhneſs. © They have been incom- 
moded by Storms and Tempeſts ; they have been 
terrify'd with the burning Mountains, and Earth- 
quakes; they have been annoy'd by the noxious 
Animals, and fatigued by the Hills; and therefore 
are angry, and will pretend to amend theſe Works 
of the Almighty- But in the Words of St. Paul (9), 
we may . Nay, but O Man, who art thou that 


replieſt 
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mo domicilio kurt (bn! ſecundos ſortiri, quad terrenis præst- 
cerunt. Then having reckoned up many of the Privileges 
and Benefits, which the Gods, he ſaith, have conferred upon 
us, he concludes, Ia ft : cari/ſimos nos habuerunt Dii immor- 
tales, habentque. Et qui maximus tribui honos potuit, ab ipfis 
proximos collacauverunt. Magna accepimus, majora non cepimus. 
Senec. ibid. | 
(p) Naturam maxime admiraberis, i omnia t opera perlu- 

firaris. Galen. de UC. Part. I. 11. concluſ. | | 
7 Rom. ix. 20, 21. | 5 | 
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$2 The Conchyfon. — Book, Ul, 
replieſt againſs Gd? Shall the Thing formed ſay to 
him that formed it, Why haſt thau made me thus? 
Hath not the Potter power over the Clay, of the ſame 
Lump, to make one Veſſel to Honour, and another to 
Di/honour ? If the Almighty Lord of the World had, 
for his own Pleaſure, made this our World more in- 
convenient for Man, it would better become us to 
ſit ſtill, and be quiet; to lament our own great In- 
firmities and Failings, which deſerve a worſe Place, 
a more incommodious Habitation, than we meet 
with in this elegant, this well contrived, well formed 
World ; in which we find, every Thing neceſſary 
for the Suſtentation, Uſe, and Pleaſure, both of 
Man, and every other Creature here below ; as well 
as ſome Whips, ſome Rods to ſcourge us for our 
Sins (7). But yet fo admirably well temper'd is 
our State, ſuch an Accord, ſuch an Harmony is 
there throughout the Creation, that if we will but 
purſue the Ways of Piety and Virtue, which God 
bath appointed; if we will form our Lives accord- 
ing to the Creator's Laws, we may eſcape the Evils 
of this our frail State, and find ſufficient Means to 
make us happy whilft we are in the Body. The 
natural Force and Tendency of our Virtue, will 


Pre- 
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(r) Neither are they [noxious Creatures] of leſs Uſe to amend 
our Minds, by teaching us Care and Diligence, and more Wit. And 
fo much the more, the «worſe the Things are wwe fee, and ſhould 
avoid, Weezel's, Kites, and other miſchievous Animals, enduce 
xs to a Watchfulnefs : Thiſtles and Moles to good Huſbandry ; 
Lice oblige us to Cleanlincſi in our Bodies; Spiders ix our Houſes ; 
and the Moth in our Clathes. The Deformity and Filthineſ5 of 
Swine, make them the Beauty-Spet of the Animal. Creation, and 
the Emblems of all Vice The Truth is, Things are hurtful 
to us only by Accident ; that is, not of Neceſſity, but through our 
OWN * or Miſtake. Houjes decay, Corn is blaſted, and 
the Weezel breeds in Malt, ſooneſt towards the South. Beit fo, 
it is then aur own Fault, if we uſe not the Means which Nature 
and Art have provided againſt theſe Inconweniences. Grew's 


Coſmol. Ch. 2. Set. 49, 50. 
| | +# Not 
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Char. V. The (unc luſſon. = 
prevent many of the Harms (5), and the watchful 
Providence of our Almighty Benefactor, will be a 

Guard againſt others; and then nothing is wanting 
to make us happy, as long as we are in this World, 
there being abundantly enough to entertain the 
Minds of the moſt Contemplative; Glories enough 
to pleaſe the Eye of the moſt Curious and Inquiſi- 
tive; Harmonies and Conforts of Nature's own, as 
well as Man's making, ſufficient to delight the Ear 
of the moſt Harmonious and Muſical ; all ſorts of 
pleaſant Guſto's to gratify the Taſte and Appetite, 
even of the moſt Luxurious ; and fragrant Odours 
to pleaſe the niceſt and tendereſt Smell : And, in a 
word, enough to make us love and delight in this 
World, rather too much, than too little, confider- 
ing how nearly we are ally'd to another World, as 
well as this. | Es 
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(s) Non eft gemendus, nec gravi urgendus nece, 
Virtute quiſquis abſtalit fatis iter. 
Senec. Hercul. Oct. Act. 5. Car. 183% 
 Nungquam Stygias fertur ad umbras ; 
Inciyta virius. Id. Ibid. Car. 1982. 
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25) N the laſt Book, having ſurvey'd the 
£9 Earth itſelf in Particular, I ſhall next 
24 take a View of the Inhabitants thereof; 
or the ſeveral Kinds of Creatures (a), 

that have their Habitation, Growth, or Subſiſtence 
thereon. 

Theſe Creatures are either Senſitive, or ene 
e 

In ſpeaking of thoſe endow'd with Senſe, I ſhall 
conſider : 

I. Some Things common to them all. 

II. Things peculiar to their Tribes. 

I. The Things in common, which I intend to 
take Notice of, are theſe Ten : 

1. The five Senſes, and their Organs. 

2. The great Inſtrument of Vitality, Reſpiration. 
3. The Molicn, or A Faculty of A- 


nimals. 
4. The 
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(a) Principio celum, at terras, campoſque liguentes, 
Lucentemgue globum Lune, Titaniaque aſtra 
Spiritus intas alit, toramgu? infu/a per artu: 
Mens agitat molem, & nagns ſe corpore miſcet. 
Inde hominum, pecudumgue genus, vitæ que valantum, 
Et gue marmoreo fert monſtra ſub æguore pontus, 
neus eft illis Viger, & ccleſtis origo 


Seminibas, | 
25 | Virg. Eneid. L. 6. Carm. 724. 
la £ 
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CHAT. IJ. Survey of Animals. 
» 4. The Place, in which they live and act. 
5. The Balance of their Numbers. 
6. ü 8 
7. Their Cloat bing. 
8. Their Houſes, Neſts or Habitations. 
9. Their Methods of Self- Preſervation. 
10. Their Generation and Conſervation of their 
Species by that Means. 
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e 
Of the Five Senſes in General. 


FTVHE firſt Thing to be conſider'd, in common 

to all the Senſitive Creatures, is, their Faculty 
of Seeing, Hearing, Smelling, Taſting, and Feeling; 
and the Organs miniſtring to theſe five Senſes, toge- 
ther with the exact Accommodation of thoſe Senſes, 
and their Organs, to the State and Make of every 
Tribe of Animals (a). The Conſideration of which 
Particulars alone, were there no other Demonſtra- 
tions of God, is abundantly ſufficient to evince the 
infinite Wiſdom, Power and Goodneſs, of the great 
Creator. For, who can but ſtand amazed at the 


 Glories of theſe Works! At the admirable Artifice 


of them!] And at their noble Uſe and Performances! 


For ſuppoſe an Animal, as ſuch, had Breath and 


Life, and could move itſelf hither and thither ; 
yet how could it know whither to go, what it was 


about, where to find its Food, how to avoid thou- 


ſands 


ww — 


— 


(a) Ex ſenſibus ante cætera Homini Tactus, deinde Guflatus : 
reliquis ſuperatur à multis, Aquiles clariùs cernunt: Vultures 
ſagacius odorantur, liguidius audiunt Talpæ obrute terra, tam 
denſo agu ſurds nature elements, Plin. Nat. Hiſt. I. 10. c. 69. 
G 3 (5) Sub- 


45 


86 Senſes of Animals, Book IV. 
ſands of Dangers (þ) without Sight! How could 
Man, particularly, view the Glories of the Heavens, 
ſurvey the Beauties of the Fields, and enjoy the 
Pleaſure of beholding the noble Variety of diverting 
Objects, that do, above us in the Heavens, and here 
in this lower World, preſent themſelves to our View 
every where; how enjoy this, I ſay, without that 
admirable Senſe of Sight (c)! How could alfo the 
Animal, without Sell and Taſte, diſtinguiſh its Food, 

and diſcern between, wholfome and unwholfome ; 
| beſides the Pleaſures of delightful Odours, and re- 
liſhing Guſto's ! How, without that other Senſe of 
Hearing, could it diſcern many Dangers that are at 
a Diſtance, underſtand the Mind of others, per- 
ceive the harmonious Sounds of Muſick, and be 
delighted with the Melodies of the winged Choir, 
and all the reft of the Harmonies the Creator hath 
provided for the Delight and Pleaſure of his Crea- 
tures! And laſtly, How could Man, or any other 
Creature,diſtinguifh Pleaſure from Pain, Health from 
Sickneſs, and conſequently be able to keep their 

Body found and entire, without the Senſe of Feeling 
Here, therefore, we have a glorious OEconomy in 
every Animal, that commandeth Admiration, and 
deſerveth our Contemplation : : As will better appear 
by coming to Particulars, and diſtinctly conſidering 
the Proviſion which the Creator hath made for each 
of theſe Senſes. 
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0 Subjacent Oculi, pars corporis pretiofiſima, & qui lacis uſu 
vitam diſtinguant à norte. Plin. Nat. Hiſt. 1. 11. c. 37. 

(e) Famine aligue Megarenſes folis oculis diſcernere valtbant 
inter Ova gue ex Gallina nigra, & guæ ex alba nata ſunt, 
is what is affirmed (how truly I know wot) by Grimald. de 
Lumin, & Coior. Pr. 43. Seda. 60. 
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omitted. And, 


CHAP. IL 


Of the Eye. 


OR our clearer Proceeding in the Conſideration 
of. this noble Part (a), and underſtanding its 
(Economy, I ſhall confider : 

1. The Form of the Eye. 

2. Its Sitnation in the Body. 

3. Its Motions, | 

4. Its Size. 


5. Its Number. 


6. Its Parts. © | | 

7. The Guard and Security Nature hath provided 
for this ſo uſeful a Part. ro 

As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular De- 
ſign and Buſineſs to ſpeak of the Works of Gop ; 


ſo divers of the aforeſaid Particulars have been 


touched upon by them. And therefore I ſhall rake 
in as little as poſſible of what they have ſaid, and 
as near as I can, mention chiefly what they have 


1. For 


"a 


_—— [7 * 


(a) In Diſſecionibus andtomicis vix aliquid admirabilins, aur 
attificieſtus ffructurã Oculi humani, meo guidem judicio, occarrit < 
xt merito, per excellentiam, Creatoris appelletur Miraculum. Gul. 
Fabr. Hildan. Cent. 2. Obſerv. 1. | 

So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 


whoſe Ophthalmography J have met with ſince my penning this 


Part of my Survey. His CharaQer of this' curious Piece of 
God's Work is, Inter præcipuas corporis animati partes, quæ magni 
Conditaris noftri ſapientiam oftendunt, nulla ſan? reperitur, que 
majori pompã elucet quam ipſe Oculus, aut que clegantiorifarmd_ 
concinnatur. Deam enim alice partes vel minori ſatellitio ftipantary, - 
vel in tantam venuſtatem haud aſſurgunt; Ocelli peculiarem bon. 
rem & decus a fapremo Namine efflatam referunt, & nunguam 
non ſiupende ſuæ Potentiæ characteres repreſentant. Nulla jane 
pars tam divino artificia & ordine, &c. Cap. 1. Sect. . 

l 8 4 (6) It 


88 88 2 the Eye. Book IV. 

1. For the Form of the Eye; which is for the 
moſt part Globous, or ſomewhat of the ſphæroidal 
Form, which is far the more commodious optical 
Form, as being fitteſt to contain the Humours with- 
in, and to receive the Images of Objects from with- 
out (4). Was it a Cube, or of any multangular Form, 
ſome of its Parts would lie too far. off (c), and 
ſome too nigh thoſe lenticular Humours, which by 
their Refractions cauſe Viſion. But by means of the 
Form before-mentioned, the Humours of the Eye are 
commodiouſly laid together, to perform their Office 
of Refraction; and the Retina, and every other Part 
of that little darken'd Cell, is neatly adapted regu- 
larly to receive the Images from without, and to con- 
vey them accordingly to the common S in the 


Brain. i IS 3 


(s) It is a TY Reaſon Fw” Bacon aſſigns for the Spheri- 
City of the Eye: Nam fi eſſet plane figure, ſpecies ret majoris 
oculo' non pofſet cadere perpendiculariter ſuper eum Cam ergo 
Oculus widet magna corpora, ut fere quartam cœli uno aſpectu, 
manifeſium eft, quod non poteſt e plane figure, nec alicujus niſi 
Spherice, quoniam ſuper ſpheram parvam poſſunt cadere perpen- 
diculares infinitz, quæ à magno corpore veniunt, & tendunt in 
centrum Sphere : Et fic magnum corpus poteſt ab oculo parwo videri. 
For the Demonſtration of which he hath given us a TAROT: 
Rog. Bacon. Perſpect. Diſtinct. 4. Cap. 4. 

Dr. Briggs ſaith, Pars antica, ( frve Cornea,) convexior efl 

ica : hac enim ratione radii melius in pupillam detorquentur, 
2 Oculi fundus ex alterã parte in majorem ( propter imagines re. 
rum ibidem delineandos) expandilur. Ibid. Set. 2. 

(e) Suppoſe the Eye had the Retina, or back part, flat for 
the Reception of the Images, as in Fig. 1. ABA: it is mani- 
feſt, that if the Extremes of the Image AA were at-a due focal 
Diſtance, the middle B would be too nigh the Cryſtalline, 
and conſequently appear confuſed and dim; but all Parts of 
the Retina lying at a due focal Diſtance from the Cryſtalline, 
as at ACA, therefore the Image painted thereon, is ſeen diſtinct 
and clear. Thus in a dark Room, with a Lens at a Hole i in 
the Window, {which Szurmius calls his Artificial Eye, in his 
| Exercitat. Acad. one of which he had made for his Pupils, to 
Tun any where on Wheels): In this Room, I ſay, if the Paper 
that receives the Images be too-nigh, or too far off the Lens, 
the Image will be confuſed and dim; but in the Focus of the 
Glaſs, diſtin, clear, and a pleaſant Sight. | 


(a ) Blem- 


* "> 8 8 BE hi CURRY = of afar R 2 RFF FOES: ** FP of * * 
* 7 2 ; = 


CHAP. II. | Of the Eye, 5 1 89 55 
To this we may add the Aptitude of this Figure 
to the Motion of the Eye, for it is neceſſary for 
the Eye to move this way, and that way, in order 
to adjuſt itſelf to the Objects it would view; ſo by 
this Figure it is well n ſuch Motions, ſo 
that it can with great Facility and Dexterity direct 
itſelf as Occaſion requires. Es 8 

And as the Figure, ſo no leſs commodious is, 

2. The Situation of the Eye; namely, in the 
Head (4), the moſt erect, eminent Part of the 
Body, near the moſt ſenſible, vital Part, the Brain. 
By its Eminence in the Body, it is prepar'd to take 
in the more (e) Objects. And by its Situation in 
the Head, beſides its Proximity to the Brain, it is 
in the moſt convenient Place for Defence and Secu- 
rity. In the Hands, it might indeed (in Man) be 
render'd more eminent than the Head, and be turn- 
ed about here and there at Pleaſure: But then it 
would be expoſed to many Injuries in that active 
Part, and the Hands (F) render'd a leſs active and 
uſeful Part. And the like may be ſaid to its Sight, 
in any other Part of the Body, but where it is. 
But in the Head, both of Man, and other Ani- 
mals, it is placed in a Part that ſeems to be contri- 
ved and made, chiefly for the Action of the princi- 
pal Senſes. 1 N 

Another Thing obſervable in the Sight of the 
Eye, is the Manner of its Situation in the Head, in 

; : the 


(4) Blemmyis traduntur capita abeſſe, Ore & Oculis pectore 
afixis. Plin. Nat. Hiſt. I. 5. c. 8. Occidentem versus quo/dam 
fine ſervice Oculos in humeris habentes. Ib. J. 7. c. 2. From 
theſe, and other ſuch like Fables, in this laſt cited Chapter 
of Pliny, no doubt our famous Romancer Sir J. Mandewite, 
had his Romantick Stories related in his Travels. | 

(e) See Book V. Chap. 2. Note le). : THe 

(F) Galen deſerves to be here conſulted, who in his Book 
De Uju Partium, from many Conſiderations of the Hand, ſuch 
as what is here mentioned, as alſo its Structure, Site and Uſe, 
largely proves and reflects upon the Wiſdom and Providence 
of the Contriver and Maker of that Part. Rh 

8 {s) Thus 
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; $8 e He. Book IV. 
the Fore-part, or Side - part thereof, according to the 
particular Occaſions of particular Animals. In Man, 
and ſome other Creatures, it is placed to look di- 
rectly forward chiefly ; but withal it is ſo order'd, as 
to take in near the Hemiſphere before it. In Birds, 
and ſore other Creatures, the Eyes are fo ſeated, 
as to take in near a whole Sphere, that they may 
the better ſeek their Food, and eſcape Dangers. And 
in ſome Creatures they are ſeated ſo as to fee beſt 
behind them (g), or on each Side, whereby they are 
enabled to ſee their Enemy that purſues them that 
Way, and fo make their Eſcape. 5 
And for the Aſſiſtance of the Eyes, and ſome of 
the other Senſes in their Actions, the Head is gene- 
rally made to turn here and there, and move as Oc- 
caſion requires. Which leads me to the . 
3. Thing to be remarked upon, the Motions of 
the Eye itfelf. And this is generally upwards, down- 
' wards, backwards, forwards, and every Way (Y), 
for the better, more eaſy, and diſtinct Reception of 
the viſual Rays. | 1 
But where Nature any way deviateth from this 
Method, either by deny ing Motion to the Eyes, or 
the Head (i), it is a very wonderful ans 
5 8 | | nat 
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{z) Thus in Hares and Cores, their Eyes are very protu- 
berant, and placed ſo much towards the Sides of their Head, 
that their two Eyes take in nearly a whole Sphere : Whereas- 
in Dogs (that purſue them) the Eyes are ſet more forward in 
the Head, to Jook that Way more than backward. 

(b) Sed lubricos Oculos fecit ¶ Natura] & mobiles, ut & decli- 
narent figuid noceret; & aſpectum, quo vellent, facile converte - 
rent. Cicer, de Nat. Deor. I. 2. c. 57. | STA 

(i) The Eyes of Spiders, (in ſome four, in ſome fix, and in 
fome eight) are placed all in the Forefront of their Head, 
"(rwhich is round, and wwithout any Neck) all diaphanous and 
tranſparent, like a Locket of Diamonds, &c. neither wonder why 
Providence ſhould be ſo anomalous in this Animal, more than in 
any other ae know of. For, 1. Since thiy wanting a Neth, 
eannot mode their Head, it is requifite that Defect PTY be- 
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hath made in the Caſe, Thus for a Remedy of 
this Inconvenience, in ſome Creatures their Eyes 
are ſet out at a Diſtance () from the Head, to be 
circumvolved here andthere; or, one this, the other 
that Way, at Pleaſure. And in Creatures, whole - 
Eyes are without Motion, as in divers Inſects; in 
this Caſe, either they have more than two Eyes, or 
their Eyes are nearly two protuberant Hemiſpheres, 
and each Hemiſphere often confiſting of a prodigi- 
ous Number of other little Segments of a Sphere (0). 
By which Means thofe Creatures are fo far from be- 
ing deny'd any Benefit of that noble and moſt ne- 
ceſſary Senſe of Sight, that they have probably 
"- a more 


—— 
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ſupplied by the Multiplicity of Eyes. 2. Since they were to live by 
catching ſo nimble a Prey as a Fly is, they ought to ſee her every 
May, and to take her per ſaltum (as they do) without any Mo- 
tion of the Head to diſcover ber: Which Motion would baue ſcared 
away ſo timorous an Inſet. Power's Microſ. Obſerv. p. 1m. 

The Eyes of the Cameleon reſemble a Len, or Convex-Glaſs, 
ſet in a verſatile globular Socket, which ſhe turneth backward, or 
any way, without moving her Head; and ordinarily the one à con- 
trary, or quite different way from the other, Dr. Geddard in Phil. 
Frank. N*-12%.--: 5 ; 

But what is more extraordinary in this Motion [of the Came- 
leon's Eye] is to ſee one of the Eyes move, whilſt the other remains 
immuveable ; and the one to turn forward, at the ſame Time that 
| the other looketh behind ; the one to look up to the Shy, when the 
other is fixed on the Ground, And theſe Motions to be ſo extreme, 
that they do carry the Pupilla under the Creft which makes the 
Eye-brow, and ſo far into the Canthi, or Corners of the Eyes, that 
the Sight can diſcern whatever is done juſt behind it, and directiy 
before, without turning the Head, which is fuſtened to the &. boul- 
ders. Mem. for a Nat. Hiſt. in Anatom. Diſſect. at Pariſ. Diſſ. 
of Camel. pag. 22. | | 

(4) Snazls ſend out their Eyes at a Diſtance, they being con- 
tained in their four Horns, /ike atramentous Spots, fitted ro the 
End of their Horns, or rather to the Ends of thoſe black Filaments 
or Optick Nerves, which are ſpeathed in her Horns, as Dr. Poster 
wordeth it. 0% 31. pag. 36. So the ingenious Dr. Liſler, 
Exercit. Anat. Cochl. & Limac. © | | 
(*) Vid. 4.8, c. 3. Note (a). 
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more of it than other Creatures, anſwerable to the 
Rapidity of their Flight, and briſk Motion; and to 
their Inqueſts after Food, Habitation, or Repoſito- 
ries of Generation, or ſuch other Neceſſity of the 
4. Another admirable Proviſion in the Eye, is, its 
Size; in ſome Animals large, in ſome little. It 
would be endleſs here to enumerate Particulars ; as 
thoſe of Quadrupeds, Birds, Inſects, and other terre- 
ſtrial Animals. And as for Fiſhes, they will fall un- 
der another Part of my Survey. 25 
I fhall therefore only take Notice of its Size in 
one Creature, the Mole (m). As the Habitation of 
5 that 
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(m) Sewerinus is of Ariſtotle's, Pliny's, and Alb. Magnas's 
Opinion, that the Ale hath no Sight; G. Seger denies any 
Humour to be therein, but thinks they may probably ſee, be- 
cauſe Nature made nothing in vain. But Borricbius ſaith, their 
Eyes have appendiculam nerveam in cerebrum euntem, cujus bene- 
Keio globuli illi [the little Eyes] extra pellem facile poterart ex- 
feri, retrahique pro arbitrio——ln illis oculorum globulis humor 
agqzens copioe ſatis natabat ; cæterorum nen nifi tenue veſtigium. 
Blaſ. Anat. Anim. c. 35. 

Et quoniam Natura * vitæ genus ipſi deſtinawit, etiam per- 
gam exiguos Oculos dedit eo concilio, ut ii, pretigſiſſima 
corporis pars, a terre pulvere ne affligerentur. Ii inſuper pilis 
tecti, Sc. Humores illis oculis inſunt, & tunica nigra,  uvea, /e 
— Ad hos tramite alio nervus venit. Schneider in Blaſ. 
Some time fince I made divers accurate Diſſections of the 
Eyes of Moles, with the Help of Microſcopes, having a doubt 
whether what we take to be Eyes, were ſuch or no. And 
upon a ſtrict Scrutiny I plainly could diſtinguiſh the 7itreous 
and Cryffalline Humours, yea, the Ligamentum Ciliare, and 
the attramentaceous Macs. The Pupil I could manifeſtly 
diſcern to be round, and the Cornea copped, or conical: 
The Eye is at a great Diſtance frem the Brain, the Optick 
Nerve very ſlender and long, reaching from the Eye through 
the intermediate -Fleſh, and ſo paſſeth to the Brain, along 
with the pair of Nerves reaching to the Noſe, which are 
much the largeſt that are in all the Animal. Theſe Crea- 
tures, I imagine, have the Faculty of withdrawing the ir "_ 
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that uncouth Animal is wholly ſubterraneous, its 


Lodging, its Food, its Exerciſes, nay, even all its 


Paſtimes and Pleaſures, are in thoſe ſubterraneous 
Receſſes and Paſſages, which its own Induſtry hath 


made for itſelf ; 10 it is an admirable Proviſion. 


made in the Size of the Eye that little Creature, 
to anſwer all its Occaſions, and at the ſame Time 
to prevent Inconveniences. For as a little Light 
will ſuffice an Animal living always under Ground ; 

ſo the ſmalleſt Eye will abundantly ſupply that Oc- 
caſion. And as a large protuberant Eye, like that 
of other Animals, would much annoy this Creature 


in its principal Buſineſs, of digging for its Food 


and Paſſage ; ſo it is endowed. with a very ſmall 
one, commodioully ſeated in the Head, and well 
fenced and guarded againſt the Annoyances of the 
Earth. | 

5. Another Thing remarkable in this noble Part 
of Animals, is, its Numbers; no leſs than two (u) 
in any Inſtance that I know of; and in jpme Ani- 
mals more, as I have already binted (o). 

Now this is an admirable Proviſion; firſt, for 
the Convenience of taking in the larger Angle, or 
Space: And in the next Place, the Animaf is by 
this Proviſion, in ſome Meaſure, prepared for the 

Mee 


if not quite into the Head, (as Snaili) yet more or leſs with- 


in the Hair, as they have more or leſs Occaſion to uſe or | 


guard their Eyes. 
Galen ſaith, Moles have Eyes, the Chry//aliine and Fitreous 


Humours, encompaſled with Tunicks. De U/. Part. 0 14. 6. 


So accurate an Anatomiſt was he for his Time. 

(n) Pliny tells us, of a Sort of Heron with but one Eye, 
but it was only by Hear-ſay. Inter Aves Ardæolarum genere, 
guns Leucos vocant, altero oculo carere tradunt. Nat. Hiſt. 1. 11. 
c. 37. So the King of the Nigræ that hath but one Eye, and 
that in his Forehead. J. 6. c. 30. Which Fables I take No- 
tice of more for the Reader's nn than any Truth in 


1 . 


(s) Supra, Note (i). | 
9 (#) The 
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Misfortune of the Loſs of one of theſe noble, and 
neceſſary Organs of its Bde. : 

But then beſides all this, there is another Thing 

conſiderable in this multiplicate Number of. the 

Eye ; and that is, that the Object ſeen is not mul. 

tiplied as well as the Organ, and appears but one, 

though ſeen with two or more Eyes (p). A ** 
5 1 c 
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) The moſt celebrated Ana tomiſts differ 8 about the 
Reaſon, why we ſee not double with two Eyes. This Galen, 
and others after him, generally thought to be from a Coali- 
tion or Decuſſadton of the Optick Nerves, behind the O, 
Sphenaides. But whether they decuſfate, coaleſce, or only 
touch one another, they do not well agree. The Bartholines 
expreſly aſſert, they are . mplicem contactum wel 
interſeftionem in homine, ſed totalim ſubſtantiæ con fuſionem. 
Anat. I. 3. c. 2. And whereas Veſalius, and ſome others, had 
found ſome Inſtances of their being diſunited; they ſay, Sed 
in pleriſque ordinarie con funditur interior ſubſtantia, ut accuratd 
diſquifitione deprebendi. 

But our Learned Dr. Gib/on, (Anat. I. 3. c. 10.) ſaith, they 
| — united by the cloſeſt Confunction, but not Confuſon of their 

res. | 3 

But others think the Reaſon is not from any Coaleſcence, 
Contact, or crofling of the Optick Nerves, but from a Sym- 
pathy between them. Thus Monfieur Cartes is of Opinion, 
That the Fibrillæ, conſtituting the medullary Part of thoſe 
Nerves, being ſpread in the* Retina of each Eye, have each 
of them correſponding Parts in the Brain; ſo that when any 


of thoſe Fibrillæ are ſtruck by any Part of an Image, the cor- 


reſponding Parts of the Brain are thereby affected, and the 
Soul thereby informed, &c. But ſee more hereafter under 
Note (09), from Cartes himfelf. os 

Somewhat like this is the Notion of our judicious Dr. 
Briggs, who thinks the Optick Nerves of each Eye, conſiſt of 
Homologous Fibres, having their Riſe in the Thalamus Nervo- 
rum Opticorum, and thence continued to beth the Retine, 


which are made of them: And farther, that thoſe Fibril/z | 


have the ſame Paralleliſm, Tenſion, Sc. in both Eyes; and 
conſequently, when an Image is painted on the ſame corre- 
ſponding, ſympathizing Parts of each Retina, the ſame Ef- 
ſects are produced, the ſame Notice or Information is car- 
ried to the Thalamus, and fo imparted to the Soul, or Judg- 
ing Faculty. That there is ſuch an 'Oxcoicnala between the 

3 —_ Retine, 
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CuAP. II. Of the E,, gg 
nifeſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he 
employed in the Formation thereof. But the Defigr 
and Skill of the infinite Workman, will beſt be ſet 
| forth by, ——.; 265-0 

6. Surveying the Parts and Mechaniſm of this ad- 
mirable Organ, the Eye. And here indeed we can- 
not but ſtand amazed, when we view its admira- 
ble Fabrick, and conſider the prodigious Exactneſs, 
and the exquilite Skill employed in every Part mi- 
niſtring to this noble and neceſſary Senſe. To paſs 
by its Arteries and Veins, and ſuch other Parts 
| common to the reſt of the Body, let us caſt our 
| Eye on its Muſcles. Theſe we ſhall find exactly and 
neatly placed for every Motion of the Eye. Let us 
view its Tunicłs, and theſe we ſhall find ſo admira- 
bly ſeated, ſo well adapted, and of ſo firm a Tex- 
ture, as to fit every Place, to anſwer every Occa- 
| ſion, and to be Proof againſt all common Inconve- 
| | mences 

— — — — — —— — 

Retinæ, &c. he makes very probable, from the enſuing of dou- 
ble Viſion upon the Interruption of the Paralleliſm of the 
Eyes; as when one Eye is depreſſed with the Finger, or their 
Symphony interrupted by Diſeaſe, Drunkenneſs, &c. And 
laſtly, That ſimple Viſion is not made in the former Way, wiz. 
by a Decuſſation or Conjunction of the Optick Nerves, he 
proves, becauſe thoſe Nerves are but in few Subjects decuſſat- 
ed, and in none conjoined otherwiſe than by a bare Contact, 
which is particularly manifeſt in Fiſhes; and in ſome Inſtances 
it hath been found, that they have been ſeparated without 
any double Viſion enſuing thereupon. Yide Brig. Ophthalmogr. 
cap. 11. & 5. and Now. Viſ. Theor. Paſſim. | 
What the Opinion of our juſtly eminent Sir 1/aac Newton 
15, may be ſeen in his Opticks, Qu. 15. Are not the Species of Ob- 
Jects ſeen with bath Eyes, united where the Optick Nerwes meet be- 
for e they come into the Brain, the Fibres on the right Side of both 
= Nerves uniting there, &c. For the Optick Nerves of ſuch Animals 
as look the ſame Way with both Eyes, (as of Men, Dogs, Sheep, 
Oxen, &c.) meet before they come into the Brain; but the Optick 
Nerves of ſuch Animals as do not look the Same Way with both 
Eyes, (as of Fiſhes, and of the Cameleon] do not meet, if { am 


r1ghtly informed. Newt. Opt. Q 15. ) A 
| (9) Nigra 
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6 _ f f He. Book W. 
Inconveniences and Annoyances. Let us examine 
its three Zumours, and theſe we ſhall find all of ex. 
quiſite Clearneſs and Tranſparency, for an eaſy Ad- 
miſſion of the Rays; well placed for the refracting 
of them, and formed (particularly the Cry/tallin; 
Humour) by the niceſt Laws of Opticks, to col- 
lect the wandring Rays into a Point. And to name 
no more, let us look into its darkned Cell, where 
thoſe curious Humours lie, and into which the Glo- 
ries of the Heavens and the Earth are brought, and 
exquiſitely pictured; and this Cell we ſhall find, 
without, well prepared by Means of its Texture, 
Aperture, and Colour, to fence off all the uſeleſs 
or noxious Rays; and within, as well coated with 
a dark Tegument, that it may not reflect, diſſ- 
pate, or any way confuſe or diſturb the beneficial 
Rays (4). Es 
But to deſcend to Particulars, although it would 
be a great Demonſtration of the Glory of God, yet 
It would take up too much Time, and hath been in 
ſome Meaſure done by others that have written of 
God's Works. Paſſing over therefore what they have 
obſerved, I ſhall under each principal Part take: 
tranſient Notice of ſome Things they have omitted, 
or but ſlightly ſpoken of. PH Font a 
And my firſt Remark ſhall be concerning the 
Muſcles of the Eye and their Equilibration. No- 
thing can be more manifeſtly an Act of Contrivance 
and Deſign, than the Muſcles of the Eye, admira- 
bly adapted to move it any, and every way; up- 
wards, downwards, to this Side or that, or = 
„ N "I * 1s 
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(7) Nigra eff Uvea] ut radios (ab Oculi fungo ad anterioren 
ejus partem reflexos) obumbret ; n# hi (ut ait clar. Cartefius) ad 
Oculi fundum retorti ibidem confuſam viſionem efficerent. Alia fer 
ſan ratio hujur nigredinis flatuatur, quod radii in viſione ſuper fi, 
gui ab objectis lateralibus proveniunt hoc ritu abſorbeantur. 1a 
enim & loco obſcura interdiu objecta optim? intuemur, qui radi! 
| tunc temporis circumfuſo lumine non diluuntur. Brigg's Ophthal, 
Ch. 3. Sect. 5. | % - DE 
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Cu AP. II. Of the Eye. 97 
ſoever we pleaſe, or there is Occaſion for,, ſo as to 
always keep that Paralleliſm of the Eye, which is 
neceſſary to true Viſion. For the Performance.of 
which Service, the Form, the Poſition, and the 
due Strength of each Muſcle is admirable. And 
here I might inſtance the peculiar and artificial 
Structure of the Trochlearis, and the Augmentation 
of its Power by the Trochlea (r); the Magnitude 
and Strength of the Allollent Muſcle, ſomewhat ex- 
ceeding that of its Antagoniſt; the peculiar Muſcle, 
called the Seventh, or Suſpenſory Muſcle (5s), given 
to Brutes, by reaſon of the prone Poſture of their 

Bodies, 


=) 22 


Err 


(v) an Dei artificium ex diverſmrum animalium com- 
poration? indies evadit manife/tins, Mirantur omnes Trochlearem 
in oculis Hominum & Quadrupedum, & quidem Jure: Jed admi- 
rationem omnem ſuperat, quod fine Trachled oculum movens in Aui- 
| bus nowum genus Trochleæ longe artificio/rus Nictitandi Mentraze 
dederit. Blaſ. Anat. Animal. p. 2. c. 4. ex Stenon. 

Muſculum Trochlearem] per intermedium trochleam tra- 
duftum, nunpuam intueor, guin admirabundus mecum. O Ges, 
eclamem, o wivov 8th Yiwpereei, WANG Kai ? E N aj J. C. 
Sturmii Exercit. Acad. g. de Viſ. Org. & Rat. c. 3. ect. 4. 

446. 

(s) f ) Obſervare eff quod Quad. upedes, gui oculos in terram pro- 
w2s, ac pendulos gerunt, Muſculum peculiaram habent, quo Oculi 
globus ſuſpenditur — Hoc Muſculo, Bes, Equus, Ovis, Lepus, Porcus, 
Ce. prediti ſunt : hoc etiam Canis inſtruitur, fed alia modo con- 
formatum habet. Willis de An. Brut, p. 1. c. 15. 

Of this Opinion alſo was Bartholine, Anat. J. 3. c. 8. and 
divers other eminent Anatomiſts, . . 

But Dr. Briggs is of Opinion that the Adnata, and the other 
Muſcles ſufficiently. anſwer all thoſe Ends aſcribed to that 
Muſcle by former Anatomiſts, and thinks Probabilizs itague 
fe hunc Muſculum nervi Optici actionem (per wices ). confirmare, 
ne d prono Brutorum inceſſu & copiefo affiuxu humorum devilitetur. 
Ophthal. c. 2. ſect. 2. , 

The Muſculus Suſpenſorius being in the Porpeſs, as wall; as 
Brutes, Dr. Ty/on thinks the Uſe of it is not to ſuſpend the 
Bulk of the Eye, but rather by its equal Contraction of the 
Sclerotis, to render the Ball of the Eye more or leſs Sphe- 
rical, and ſo fitter for Viſion. Ty/on's Anat. of the Porpeſs, 


P. 39. 
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98 Of the Eye, Book IV, 
Bodies, and frequent Occaſions to hang down their 
Heads : And I might ſpeak alſo of the pecuhar 
Origin and Inſertion of the /2wer Oblique Muſcle (i), 
which is very notable, and many other Things re- 
lating to theſe Parts; but it would be tedious to de- 
ſcend too much to thoſe admirable Particulars. And 
therefore to cloſe up theſe Remarks, all I ſhall far- 
ther take Notice of, ſhall be only the exquiſite Equi- 
libration. of all theſe Oppofite and Antagoniſt Muſcles, 
affected partly by the Equality of the Strength; 
which is the Cafe of the Adducent and Abducent 
Muſcles ; partly by their peculiar Origin, or the 
Addition of the Trochlea, which is the Caſe of the 
Oblique Muſcles (u); and partly by the natural Po- 
ſture of the Body, and the Eye, which is the Caſe 
of the Attollent and Depriment Muſcles. By this fo 
curious and exact a Libration, not only unſeemly 
Contortions, and incommodious Vagations GIN 
; | Eye 


* * 8 — 


(:) Maſculis obliquus inferior oritur a peculiari quodam fo- 
ramine in latere Orbitæ ocularis facto, (contra quam in cete- 
vis, fc.) quo fit ut ex uni parte a Muſculo trachleari, ex al- 
tera verò ab hujus Muſculi commodiſſima poſitione, Oculus in 
eequilibrio quodam conflitutus, irretorto abtutu werſus objecta fe- 
ratur, nec plus juſto accedat werſus internum externumve can- 
thum; que quidem Libratio omnino nulla fuifſet, abſque hujus 
Muſculi peculiari originatione (cujus ratio omnes hucu Ana- 
tomicos latuit.) And ſo this curious Anatomiſt goes on to 
ſhew farther the ſtupendous Artifice of the great Creator in 
this Poſition of the Obligue Muſcles. Brigg's Nowa Vi/. Theor. 

11. meo libro. | 

(z) Beſides thoſe particular Motions which the Eye receives 
from the Obligue Muſcles, and I may add its Libration alſo in 
ſome Meaſure, ſome Anatomiſts aſcribe another no leſs con- 
ſiderable uſe to them; namely, to lengthen and ſhorten the 
Eye (by ſqueezing and compreſling it) to make it correſpond 
to the Diſtances of all Objects, according as they are nigh or 
far off. Thus the ingenious Dr. Keil; The Aqueous Humour 
"being the thinneſt and moſt liquid, eaſily changeth its Figure, when 
either the Ligamentum Ciliare contracts, or both the Oblique 
Muſcles /qreeze the Middle of the Ball of the Eye, to render it Ob- 
long when Objects are too near us, Keil's Anat, Chap. 4. Sect. 


4. See Note ). : 
8 (aw) Puts 
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Cup. II. Of the Eye. 99 
Eye are prevented, but alſo it 'is able with great 
Readineſs and Exactneſs to apply itſelf to every 
Object. Fo. i 
As to the Tunicks of the Eye, many Things 
might be taken notice of, the prodigious Fineneſs 
of the Arachnoides, the acute Senſe of the Retina, 
the delicate Tranſparency of the Cornea (w), and 
the firm and ſtrong Texture of that and the Sclerotica 
too; and each of them, in theſe and every other 
W reſpect, in the moſt accurate Manner adapted to the 

Place in which it is, and the Buſineſs it is there to 
perform. But for a Sample, I ſhall only take No- 
rice of that Part of the Uvea which makes the 
Pupil. It hath been obſerved by others, particular- 
ly by our Honourable Founder (x), That as we 
are forced to uſe various Apertures to our Optick 
Glaſſes, ſo Nature hath made a far more complete 
Proviſion in the Eyes of Animals, to ſhut out too 
much, and to admit ſufficient Light, by the Dila- 
tation and Contraction of the Pupil (y). But it de- 
ſerveth our eſpecial Remark, that theſe Pupils are 
in divers Animals of divers Forms, according to their 
peculiar 


5 * — 


(ww) Duis vero opi fi præ ter Naturam, qua mil poteſt efſe 
callidius, tantam ſolertiam perſequi potuifſet in Senſibus? que 
primum Oculos membranis tenuilſimis veſlivit, & fepiit ; quas 
primam perlucidas fecit, ut per eas cerni poſſet : firmas autem, ut 
continerentur. Cic. de Nat. Deor. I. 2. c. 57. | 
(x) Boyle of Final Cauſes. SE 
(y) It is eaſy to be obſerved, that the Papi! openeth in 
dark Places; as alſo when we look at far diſtant Objects, but 
contracts by an Increaſe of Light, and when the Objects are 
nigh, This Motion of the Pap/ ſome ſay, is effected by the 
circular and ftrait Fibres of the Uvea, and ſome attribute it to 
the Ligamentum Ciliare. Yet I have no great doubt but that 
they both concur in that Action, and that the Ligamentum 
Ciliare doth, at the ſame Time the Pupil opens or ſhuts, dilate 
or compreſs the Cryflalline, and bring it nigher unto, or carry 
it farther off the Retina. For the Structure of the Ligamentum 
Ciliare, and its two Sorts of Fibres, drawn with the Help of a 
Microſcope, I ſhall refer to Mr. Cowper's Anat. T. 11. 

: 3 | (2) In 
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100 Of the Eye. Book IV. | 


peculiar Occaſions. In ſome (particularly in Mah) 
It is round ; that being the moſt proper Figure for 
the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In ſome other 
Animals it is of a longiſh Form; in ſome tranſ- 
verſe (z), with its Aperture large, which is an 
admirable Proviſion for ſuch Creatures to ſee the 


better laterally, and thereby avoid. Inconveniences, 


as well as help them to gather their Food on the 
Ground, both by Day and Night. In other Ani- 
mals the Fiſſure of the Pupil is erect (aa), and alſo 
capable of opening wide, and ſhutting up cloſe. 


The latter of which ſerves to exclude the brighter 


Light of the Day, and the former to take in the 
more faint Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally this 
erect Form of the Pupil is) to catch their Prey 
with the greater Facility in the Dark (45), to fee 
upwards and downwards, to climb, Sc. Thus much 
for the Tunicks. . hs 
The 


—_— 
** » * 
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(2) In- Bowe, Capra, Eguo, Owe, & quibuſdam aliis elliptica 
eft [ Pupilla] ut eo magis in hiſce forſan animalibus, que prono in- 
cefſu vietum in agris queritant, radios laterales ad mala & incon- 
moda utringue devitanda admittat. Briggs's Ophthal. c. 7. ſect. 6. 

Homini erefo, aliiſque, &c. caput erigere, & quagquaverſui 
circumſpicere ſolitis, plurimæ fimul objecta, tum ſupra tum infrd, 
tum e latere utroque viſu excipiuntur ; quapropter Oculi Pupilla 
rotunda eſſe dibet. Aitamen bowi, &c. caput ferè ſemper pro- 
num gerentibus, tantùmgue coram, & paulo a latere obwerſau. 
tur, intuitu opus eft; quapropter Pupilla oblonga oft, Cc. 
Willis de Anim. Brut. p. 1. c. 15. | 

(aa) Thus Cats (their Pupils being ere, and the ſhutting 
of their Eye-lids tranſverſe thereunto) can ſo cloſe their Pu- 
pil, as to admit of, as it were, only one ſingle Ray of Light; 
and by throwing all open, they can take in all the faintelt 
Rays. Which is an incomparable Proviſion for theſe Animals, 
that have occaſion to watch and way-lay their Prey. both by 
Day and Night. | ns 

( There is beſides this large opering of the Pupil, in 
Tome Nocturnal Animals, another admirab le Proviſion, — 

| em 
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The next Thing I ſhall take Notice of, will re- 
late to the Humours of the Eye, and that only con- 


cerning the Mechaniſm of the Cryſtalline Humour; 
not its incomparable Tranſparency; nor its exact 


lenticular Form; nor its curious araneous Mem- 


brane (ec), that conſtringeth and dilateth it, and 


ſo 


2 : : 12 - m_ 


them to catch their Prey in the Dark ; and that is a Radiation 
of the Eyes: Of which Dr. Willis thus; Hujas ꝝſus eff Ocult © 
Pupillam, quaſi jubare inſito, illuminare. ut res noctu, & in te- 


nebris poſitas conſpicere valeat : quare in Fele plurimùm illuſtris eſt: 


at Homini, Avibus & Piſcibus decſt. This Illumination he ſpeaks 


of, is from the Tapetum, in the Bottom of the Eye, or the ſhin- 
ing of the Retina, round the Optic Nerve. V 
Beſides which, he faith, the Iris hath a Faculty alfo, in 
ſome, of darting out Rays of Light, ſo as to enable them to 
ſee in the dark: Of which he tells this Story; Novi quendam 
cerebro calidiori praditum, qui poft ubertorem vini generofi potum 
in noe atratd ſive tenebris profundis, literas diftin&e legere potuit. 
Cujus ratio videtur ee, quad ſpiritus animales velut accenſi, ade- 
ogue ab hac Iride irradiantes, jubare inſito Medium illuminabant. 


Willis ibid. | 


Such another Thing, Pliny tells us, was reported of Tiberius 


= Car; Ferunt Tib. Cæſ nec alii genitorum mortalinm, fuiſſe na- 


turam, ut expergefaftus noctu pauliſper, haud alio modo quam luce 


clara, contueretur omnia. Nat. Hitt. l. 11. c. 37. | 

So Dr. Briggs; Virum ſane calide indolis novi in Comitatu Bed- 
Fordienſi degentem, qui oculis felineis donatus eft : adeò ut 
epiftolam mire admodum in loco obſcuro (ubi eadem mihi vix 
apparuit) perligit. Hujus vero Oculi (nifi quod Pupillas inſigniores 
obtinuere) ab aleorum formatione neutiquam diſcrepabant. Ophthal. 
C. 5 jo. "18; | 

Fn The Tunica Aranea is taken Notice of by Friar Bacon, 
who calls it. Tela Aranea, and ſaith, in hac continetur —— 
glaciale wel Cryſtallinum. Rog. Bacon's Perſpect. Diftin&. 2. 


c. 3, The wrinkling of this, and the Cornea, (as the Skin is of 


old Perſons) he thinks is the Cauſe of the Obſcurity of the 
Sight in ſuch Perſons. Bacon ib. par. 2. cap. 2. But this Ju- 
nick ſome deny, and others allow of: Dr. 4. M. of Trinity- 
College, Dublin, (in his Relat. of Anat. Qb/.. in the Eyes of 


Animals, in a Letter to Mr. Boyle, Ann. 1682, annexed to his 


Anat. Account of the Elephant burnt in Dublin, p. 57.) affirms 
the Tunica Aranea, and faith, I have often ſeen it before baun 
expoſed to the Air one Minute, notauithſtauding what Dr. Briggs 
ſaith to the contrary, &c, But Dr. Briggs his Opinion is, Hu- 

| |» 75, | ; mer 
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ſo varieth its Focus, (if any ſuch Variation there be, 


as ſome arm with great Probability.) nor 5. 
5 5, 
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mor Cryflalli nus, rift aeri diutiùs expoſitus, wel leniter coctus 
(Mar ladtis) cuticulam non acguirit: que verò improprie, Tunica 


Aranea dicitur, cum fi tantum advyentitia, ut in Oculo Bowis recens 


exacto appareat. Brigg's Opthalm. c. 3. 

The Cry/lalline Humour being of a double Subſtance, out- 
wardly like a Jelly, towards the Center as conſiſtent as hard 
Suet, upon occaſion whereof its Figure may be varied; which 
Variation may be made by the Ligamentum Ciliare ; Dr. Grew 
doth, upon theſe Accounts, not doubt to aſcribe to the Liga. 
mentum Ciliare, a Power of making the Cryflalline more Con- 
vex, as well as of moving it to or from the Retina. See 
Grew's Coſmolog. Sacr. I. 1. c. 4. Now it 1s certain by the 


Laws of Optics, that ſomewhat of this is abſolutely neceſſary 


to diſtin& Viſion, inaſmuch as the Rays proceeding from nigh 


Objects do more diverge, and thoſe from diſtant Objects leſs: 
Which requires either that the Cryſfalline Humour ſhould be 


made more convex, or more flat; or elſe an Elongation, or. 
ſhortening of the Eye, or of the Diſtance between the Gry/talline 
Humour and the Retina. 

But altho* Dr. Briggs ({o good a Judge) "RO the Tu- 


nica Cryſtallina, contrary to the Opinion of moſt former Ana- 


tomiſts; yet there is great Reaſon to conclude he was in a 


Miſtake, in my Opinion, from the Obſervations of the French 


Aualomiſs, of the Cry/talline of the Eye, of the Gemp or Cha- 
mois, who ſay, The Membrana Arachnozdes was very thick 
and hard, fo that it. was eaſily ſeparated from the Cryſtallinus, 


P. 145. 
The ſame Anatomiſts alſo favour the Surmiſe of Dr. Grenv. 


This [Contraction of the Fibres of the Ligamentum Ciliare on 


one ſide, and Dilatation on the other] could make us think that 
theſe Fibres of the Ligamentum Ciliare are capable of Contraction, 
and voluntary Dilatation, like that of the Fibres of the Muſcles ; 
and that this Action may augment or diminiſh the Convexity of the 
Cryſtallinus, according as the Need which the Diftance of the Ob. 
jedi may make it to have on the Eye, to ſee more clearly and diſtinct. 
ly. Anat. Deſcript. of a Bear, p. 49. 

Since my penning the foregoing Notes, having as critically 
as I could, diſſected many Eyes of Birds, Beaſts, and Fiſhes, 
I manifeſtly found the Membranæ Arachnoides, and will un- 
dertake to fhew it any one, with great Eaſe and Certainty. 
It is indeed ſo tranſparent, as not to be ſeen diſtinct from the 


Cryſtalline. But if the Cornea and Uvea be taken off before, 
. or 
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ly, its admirable Approach to or from the Retina, 

by the help of the Ciliar Ligament (dd), according as 
„ VVV Objects 
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flallins be gently cut, the Arachnoides may be ſeen to open, and 
the Cry/talline will eaſily leap out, and part from the Liga- 
mentum Ciliare ; which otherwiſe it would not do: For it is 
by the Arachnoides braced to the Ligamentum Ciliare. This 
Membrane or Tunick, in the Ox, is fo ſubſtantial and ftrong, 
tho' thin, that it yields to, or ſinks under the ſharpeſt Lancet, 
and requires (for ſo thin and weak a Membrane in Appearance) 
a ſtrong Preſſure to pierce it. i | 


(ad) As Birds and Fiſhes are in divers Things conformable, 
ſo in ſome ſort they are in their Eye; to enable it to corre- 
ſpond to all the Convergences, and Divergences of the Rays, 
which the Variations of each of the Mediums may proce 
For this Service the Tunica Chereeides (in Fiſhes) hath a muſ- 
culous Subſtance at the Bottom of it, lying round the Optick 
Nerve, at a ſmall Diſtance from it; by which means I ima- 
gine they are able to contract, and dilate the CHorseides, and 
thereby to lengthen and ſhorten the Eye: For the helping in 
which Service, I imagine it is that the Choroeides, and Sclerotica, 
are in a great meaſure parted, that the CHoroeides may have 
the greater Liberty of acting upon the Humours within. 

But in Birds, I have myſelf found, that altho' the Ge- 
roeides be parted from the Sclerotica, yet the Choroeides hath no 
Muſcle, but inſtead thereof, a curious pectinated Work, - feated 
on the Optick Nerve, repreſented in Fig. 2. In which c. 4. e. 
B. d. repreſentes the Choroeides and Scleratica ; a. B. the Part of 


Reception of this Pecten, the Oprick Nerve comes farther with. 
in the Eye, than in other Creatures. The Structure of this 
Pecten is very like that of the Ligamentum Ciliare ; and in the 
Eye of a Magpye, and ſome others, I could perceive it to be 
muſculous towards the Bottom. This Pecten is ſo firmly fixed 
unto, or embodied in the vitreous Humour, that the witreous 


By which means all the Motions of the Peckes are eaſily com- 
in the Choroeides. And foraſmuch as the Cry/alline is connected 


vitreous Humour affect alſo the Cry/ialline ; and the Cry/ftalling 
is hereby brought nearer unto, or tarther from the Retina, as 


Occaſion is. 
H 4 Beſides 


the Optick Nerve that is within the Eye; v. v. h. the vitreous 
Humour; a. 7 g. b. the Pecten; h. i. the Cuyſtalline. For the 


Humour hangs firmly to it, and is not ſo eaſily parted from it. 
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or the vitreous Humour behind it, and the Outſide of the Cry- N 


municated to the vitreous Humour, and indeed to all contained 


to the witreous Humour, therefore alſo the Alterations in the 


— 
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ſome late nice Microſcopical Obſervations (ee), com- 


part, running between the Choroeides and Sclerotica; by which 


Apparatus in the Eyes, both of Birds and Fithes, I take to be, 
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Birds and Fiſhes, Da Hamel tells us of a ſingular Conformity 
in the Cormorant's Eye, and that is, that the Cry/talline is 
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Objects are far off or near, becauſe theſe Things 
are what are uſually taken notice of; but that 8 5 
I ſhall obſerve is, the prodigious Art and Finer,® 
of its conſtituent Parts, it being, according to * 


LIN 
. 


poſed 


a * 


Beſides all which Obſervables in the Choroezdes, and inner 
Eye, I have alſo found this farther remarkable in the Sclero- 
tica, and outer-part of the Eye of Birds, viz. That the fore- 
part of the Sclerotica is horny and hard, the middle-part thin 
and flexible, and Braces intervene between the fore and hind- 


means the Cornea, and back, part of the Eye, are brought to 
the ſame Conformity, that the reſt of the Eye hath. 
The great End and Deſign of this ſingular and curious 


1. To enable thoſe Creatures to ſee at all Diſtances, far off, 
or nigh; which (eſpecially in the Waters) requireth a diffe- 
rent Conformation of the Eye. In Birds alſo, this is of great 
Uſe, to enable them to ſee their Food at their Bill's End, or 
to reach the utmoſt Diſtances their high Flights enable them 
to view ; as to ſee over great Tracts of Sea or Land, whither 
they have Occaſion to fly ; or to ſee their Food or Prey, even 
ſmall Fiſhes 'in the Waters, and Birds, Worms, Sc. on the 
Earth, when they fit upon Trees, high Rocks, or are hovering | 
high in the Air. 2. To enable thoſe Animals to adapt their 
Eye to all the various Refractions of their Medium. Even 
the Air itſelf varies the Refractions, according as it is rarer 
or denſer, more or leſs compreſſed ; as is manifeſt from the 
learned and ingenious Mr. Lowthorp's Experiment in Ph:lo/. 
Tranſ. No 257. and ſome other Experiments fince of the 
before-commended Mr. Haw#/bee, both in natural, rarify'd, 
and compreſſed Air ; in each of which, the RefraQtions con- 
ſtantly varied in exact Proportion to the Rarity or Denſity of 
the Air. Vide Hawkſber's Exp. p. 175, &c, 
Beſides this Conformity in general, between the Eyes of 


globous, as in Fiſhes, to enable it to ſee and purſue its Prey 
under Water: Which J. Faber, in Mr. Vlughby, faith, 
they do with wonderful Swiftneſs, aud for a long Time. Will. 
Ornithol. p. 329. | | 5 

(ee) The Cry/talline Humour, when dry'd, doth manifeftly 


enough appear to be made up of many very thin ſpherical 
| | x Lamina, 


CAP. Il. Of the Eye. 1 
poſed of divers thin Scales, and theſe made up of 
one ſingle minuteſt Thread or Fibre, wound round 
and round, ſo as not to croſs one another in any one 
Place, and yet to meet, ſome in two, and ſome in 
more different Centres; a Web not to be woven, an 
Optick Lens, not to be wrought by any Art leſs than 
infinite Wiſdom. 2 SEE 
Liftly, To conclude the Parts of this ad mirable 
Organ, I ſhall only make one Remark. more, and 
that is about its Nerves. And here, among others, 
the admirable Make of the Optick Nerves might 
deſerve tobe taken Notice of in the firſt Place, their 
= AMcdullary Part (F) terminating in the Brain itſelf, 
the Teguments propagated from the Meninges, and 
W terminating in the Coats of the Eye, and their com- 
modious Inſertions into the Ball of the Eye, in ſome 
directly oppoſite to the Pupil of the Eye, in others 
5 : __ obliquely 
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Laminæ, or Scales lying one upon another. Mr. Lewenboek 
reckons there may be two thouſand of them in one Chry/talline, 
from the outermoſt to the Centre. Every one of theſe Scales, 
he faith, he hath diſcovered to be made up of one ſingle Fi- 
bre, or fineſt Thread wound, in a moſt ſtupendous Manner, this 
Way, and that Way, ſo as to run ſeveral Courſes, and meet in 
as many Centres, and yet not to interfere, or croſs one another, 
in any one Place. In Oxen, Sheep, Hogs, Dogs, and Cats, the 
Thread ſpreads into three ſeveral Courles, and makes as many 
Centres: In Whales five ; but in Hares and Rabbets only twe. 
In the whole Surface of an Ox's Cryfalline, he reckons there 
are more than twelve thouſand Fibres juxtapoſited. - For the 
right and clear Underſtanding of the Manner of which admi- 
rable Piece of Mechaniſm, I ſhall refer to his Cuts and De- 
ſcriptions in Philoſ. Tranſ. Ne. 165, and 193. The Truth here- 
of I have heard ſome ingenious Men queſtion ; bpt it is what 
= 1 myſelf have ſeen, and can ſhew to any Body, with the Help 
of a good Microſcope. | Des a 

(J) S. Malpighi obſerved the Middle of the Optic Nerve 
of the Sword-Fiſh, to be nothing elſe but a large Membrane, 
folded according to its Length in many Doubles, almoſt like 
a Fan, and inveſted by the Dura Mater; whereas in Land-Ant- 
mals it is a Bundle of Fibres. Vide Philof. Tranſ. No 27. 
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obliquely towards one Side (gg). But moſt of theſe 
Things have been treated of, and the Convenience 
hereof ſet forth, by others that have written of 
Gop's Works. I ſhall therefore take Notice only of 
one wiſe Proviſion the Creator hath made about the 
Motion of the Eye, by uniting it into one of the Third 
Pair of Nerves, called the Motory Nerves (bb), each 
of which ſending its Branches into each Muſcle of 
each Eye, would cauſe a Diftortion in the Eyes; but 
being united into one, near their Inſertion into the 
Brain, do thereby cauſe both Eyes to have the ſame 
Motion; fo that when one Eye is moved this Way 
and that Way, to this and that Object, the other 
Eye is turned the fame Way alſo. 
Thus from this tranſient and ſlight View (I may 
call it) of the Parts of the Eye, it appears what an 
admirable Artiſt was the Contriver thereof. And 
now in the = 3 
Seventh and laſt Place, let us conſider what Pro- 
viſion this admirable Artiſt hath made for the Guard 
and Security of this ſo well form'd Organ (ii). And 
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(gg) Certiffimum eff, . quad in omnibus Oculis humanis (ques 
faltem mibi diſſecare contigit) Nervus opticus Pupillæ d diametro 
apponitur, &c. Brigg's Ophthal. Cap. 3. Sect. 15. Ita Willis di 
Auim. de Brat. p. I. c. 15. : 

Nerwi Optici in nobis, item in Cane, Fele (& in ceteris forſan 
animalibus calidis) ad fundum Oculi delati Pupillæ regioni proſpici- 
unt, dum interim in aliis Duadrupedibus, uti etiam in Piſcibus & 
Volwcribus, oblique ſemper  Tunice Sclerotidi inſeruntur. nat, 
Willis Ib. Cap. 7. Sect. 11. bo 
() This Pair is united at its Riſe ; whence is commonly drawn 
4 Raſen why one Eye being mov d towards an Object, the other is 
direFed alſo to the ſame. Gibſon's Anat. Book III. Chap. 11. 
So Bartholine Anat. Libellus 3. Cap. 2. RY 

(it) Among all the other Security the Eye hath, we may 
reckon the Reparation of the Aqueous Humour; by which 
Means the Eye when wounded, and that in all Appearance very 
dangerouſly too, doth often recover its Sight: Of which Lern. 
Vorzaſcha gives divers Examples ancient and modern. One is 

from Galen, of a Boy ſo wounded, that the Cornea fell and 
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cCaær. II. Of the Bye. roy 
hete we ſhall find the Guard equivalent to the Uſe 


and Excellency of the Part. The whole Organ for- 


tified and fenced with ſtrong, compact Bones, lodg- 
ed in a ſtrong, well made Socket, and the Eye it 
ſelf guarded with a nice made Cover (4k). Its Hu- 
mours, and its inward Tunicks, are indeed tender, 
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became flaccid, but yet recovered his Sight. Other ſack like 
Inftances alſo he gives from Realdus, Columbus, Rhodius, and 
Tulpius ; and one that he cured himſeif in theſe Words; Eg 
in Nebilifſimi viri filiolã fimilem caſum obſarvavi ; hac dum ltui- 
bas de cauſis cam fratre altercaret, iſts itacundia percitus cultet- 
lum Scriptorium apprebendit, & ſororis oculo vulnus infligit, i nde 
humor aqueus e uxit. Vocatus pra ſentem Chirurgum juli Seqnr: 8 
collyrium anodynum & exficcans tepid? ſæpiùs admovere. N ags 
Plantag. Fiv. Roſar. Sanicul. Euphraſ. ana Trochiſe. all. Nhaſe 
cum Opio Di]. Tutie pp. Dj. Croci orient. 58. M. Hoc 3 
um inflammationem compeſcuit, vulnns ficcavit & ſanavit, Hine 
pofl aliquot menſes Humor aqaeus ſucerewit. Nam wiſus, fed debi- 
lior, eum ſummo parentum gaudio redivit. B. Verzaſchæ Obſerv. 
Medicz. Obſ. 14. | a N | 
Another Cure of this Kind, was experimented by Dr. Daniel 
Major, upon a Goofe, Ann. 1670. the Aqueous Humour of 
both whoſe Eyes they let out, ſo thar the Eyes fell, and the 
Gooſe became quite Blind: But without the Uſe of any Medi- 
cine, in about two Days Time, Nature repaired the watery 
Humour again, the Eyes returned to their former Be > 
and the Goofe was in a Week after produced Seeing 


twenty eight or thirty Spectators. Ephem. Germ. T. 1. Add. 


ad Ob.. 117. : 

= From the ſame Cauſe, I doubt not, it was that the Eye of 2 
= Gentleman's Daughter, and thoſe of a Cock, when wounded, 
= fo that the Cora funk, were reſtored by a Lirhuanian Chymiſt, 


4 


that paſſed for a Conjurer, by the Uſe of a Liquor found in 


May, in the Veſiculæ of EIm. Of which fee Mr. Ray's Catal. 
Cantab. in Uimmns from Henry. ab Heers. 8 

(% Palp, bræ, que fant tegumenta Oculurum, molliſim. tau, 
ne læderent aciem, aptiſimæ factæ, & ad claudendas Pupillas, nd 


quid incideret, & ad aperiendas ; idgue prowidit, ut idem idem eri 


poſſet cum maxim celeritate. Munitægut fant Palpebræ t 


vallo pilorum: quibus & apertis Oculis, fi quid incideret, repelle- 
retur, & ſommo conniventibus, cum Oculis ad cernendum nos ege- 
rimus, ut qui, tanguam involuti, quieſcerent. Latent prætereà 
utifiter, & excelſis undigus partibus ſepiuntur. Primim enim ſu- 
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proportionate to their tender, curious Uſes; but 

the Coats without, are context and callous, firm 
and ſtrong. And in ſome Animals, particularly 
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geriora Superciliis obducta ſudorem a capite, & fronte defluentem 
repellunt. Gene deinde ab inferiore parte tuantur ſubjectæ, levi. 
erque eminentes. Cicer. de Nat. Deor. l. 2. c. 57. 

Tully, in the Perſon of a S§toich, having ſo well accounted 
for the Uſe of the Eye-lidt, 1 ſhall for a further Manifeſta- 
tion of the Creator's Contrivance and Structure of them, take 

Notice of two or three Things: 1. They confift of a thin and 
flexible, but ſtrong Skin, by which Means they the better 
wipe, clean, and guard the Cornea. 2. Their Edges are forti- WW 
fied with a ſoft Cartilage, by which Means they are not only WE 
enabled the better to do their Office, but alſo to clofe and 
ſhut the better. 3. Out of theſe Cartilages grow a Palliſade 
of ſtiff Hairs, of great Uſe to warn the Eye of the Invaſion 
of Dangers, to keep off Motes, and to ſhut out too exceſſive 
Light, c. and at the ſame time to admit of (through their 
Intervals) a ſufficient Paſſage for Objects to approach the Eye, 

Aud it is remarkable, That theſe Hairs grow but to a certain, 
commodious Length, and need no Cutting, as many other 

_ Hairs of the Body do: Alſo, That their Points ſtand out of 
the Way, and in the Upper-lid bend upwards, as they do 
downwards in the Lower-lid, whereby they are well adapted 
to their Uſe. From which laſt Obſervables, we may learn 
how critical and nice the great Author of Nature hath been, 
in even the leaſt and moſt trivial Conveniencies belonging to 
Animal Bodies; for which Reaſon I have added it to Tu/ly's 
Remarks. And more might have been added too, as particu- 
tarly concerning the curious Structure and Lodgment of the 
Right Muſcle, which opens the Eye lids; and the Orbicularis, 
or Circular one, that ſhuts them; the nice Apparatus of 
Glands that keep the Eye moiſt, and ſerve for Tears: together 
with the Reaſon why Man alone, who is a Social Animal, 
doth exhibit his Social Affections by ſuch outward Tokens as 
Tears; and Nerwes alſo, and other Organs acting in this Mi- 
niſtry. I might alſo ſpeak of the Paſſages for diſcharging the 
ſuperfluous Moiſture of the Eyes through the Noſtrils, and 
much more of the like Kind. But it would take up too much 
Reom in theſe Notes; and therefore it ſhall ſuffice to give 
only ſuch Hints as may create a Suſpicion of a noble OEcono- 
my and Contrivance in this (I had almoſt ſaid) leaſt conſide- 
rable Part of the Eye. But for Particulars I ſhall refer to the 

| | In Anato- 
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Birds (I), ſome Part of thoſe Tunicles have the Na- 

ture and Hardneſs of Bone or Horn. 
But for Creatures, whoſe Eyes, like the reſt of 


their Body, are tender, and without the Guard of 


Bones; there Nature hath provided for this neceſſa. 
ry and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 

| drawing 
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Anatomiſts; and for ſome of theſe Things, particularly to 
Dr. Willis's Cereb. Anat. and de Anim. Brut. and Mr. Cowper's 


Elegant Cuts in the 11th Tab, of his Anatomy. 


To the Eye lids we may add another Guard afforded the 
Eyes of moſt Quadrupeds, Birds, and Fiſhes, by the N:#:ta- 
ting-Membrane, which Dr. Villis gives this Account of, Plu- 
rimus © Animalibus] guibus Muſculus ſuſpenſorius adeſt (which 
Limitation he needed not to have added) etiam alter Mem- 
branoſus conceditur, qui juxta interiorem oculi canthum fitus, 
quando elevatur, Oculi globum fere tatum obtegit. Hujus uſus 
eſſe videtur, ut tum Beſtiæ inter 22 Sc. capita ſua propter 
wictum capeſſendum demergunt, hic Muſculus Oculi Pupillam, ne 
& ſlipularum incurſu feriatur, oculit munitque. De Anim. Brut. 
Px. ©. FC; 


This Membrane Man hath not, he having little Occaſion 


to thruſt his Head into ſuch Places of Annoyance, as Beaſts, 


and other Animals ; or if he hath, he can defend his Eyes 


with his Hands. But Birds (who frequent Trees and Buſhes) 


and Quadrupeds, (Hedges, and long Graſs) and who have no 
Part ready, like the Hand, to fence of Annoyances ; theſe, I 
ſay, have this incomparable Proviſion made for the Safety of 
their -Eyes. And for Fiſhes, as they are deſtitute of Eye- 


- Lids, becauſe in the Waters there is no Occaſion for a De- 


fenſative againſt Duſt and Motes, offenſive to the Eyes of 
Land-Animals, nor to moiſten and wipe the Eyes, as the 


Eye-Lids do, ſo the Nickitating- Membrane is an abundant Pro- 


1 for all their Occaſions, without the Addition of the Eye- 
. | | | 
And now, if we reflect, are theſe the Works of any Thing 
but a wiſe and indulgent Agent ? | | 
() Although the Hardneſs and Firmneſs of the Aduata, or 


Sclerotica in Birds, is a good Guard to their Eyes, yet I do not 


think it is made thus, ſo much for a Defence, as to miniſter 


to the lengthning and ſhortning the Eye, mentioned before in 
Nate (ec). 5 | 
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drawing its Eyes into its Head (um), and lodgin 
9 1 he Safety with the Body. * 
Thus have I ſurvey'd this firſt Senſe of Animals, 
I may ſay in a curſory, not accurate, ſtrict Manner, 
conſidering the prodigious Workmanſhip thereof; 
but ſo, as abundantly to demonſtrate it to be the 
Contrivance, the Work of no leſs a Being than the 
infinite, wiſe, potent and indulgent Cieator (18). 
For none leſs could compoſe ſo admirable an Or- 
gan, ſo adapt all its Parts, ſo adjuſt it to all Occa- 
fions, ſonicely provide for every Uſe, and for every 
Emergency: In a Word, none leſs than Go Þ could, 
I ſay, thus contrive, order, and provide an Organ, 
as magnificent and curious as the Senſe is uſeful; a 
Senſe without which, as all the Animal World would 
be in perpetual Darkneſs, ſo it would labour under 
perpetual Inconveniencies, be expoſed to perpetual 
Harms, and ſuffer perpetual Wants and Diſtreſſes. 
But now by this admirable Senſe, the great Go b, 
who hath placed us in this World, hath as well pro- 
vided for our comfortable Reſidence in it; enabled 
us to ſee and chuſe wholſome, yea, delicate Food; 
to provide ourſelves uſeful, yea, gaudy Cloathing, 
and commodious Places of Habitation and Retreat. 


We can now diſpatch our Affairs with Alacrity and 
Pleaſure, 


1 


8 
* 


8 
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(mm) Cochleis oculorum vicem Corniculg bina prætentu implent, 


Plin. Nat. Hiſt. I. 11. c. 37. See more of the Eyes of Suail. 
before in Note (4); and in Note (I) I ſaid that I ſuſpected 
Moles alſo might thruſt out, or withdraw their Eyes more or 
leſs within the Hair or Skin. | | 

(an) The diligent Sturmius was fully perſuaded there could 
not be any ſpeculative Atheiſm in any one that ſhould well 
ſurvey the Eye. Nobis, ſaith he, uit perſuaſiqſimum, Athei/- 
mum, quam vacant ſpeculatiuum, b. e. obfirmatam de Deitate in 
Univerſo nulla perſuaſionem, habere locum aut inveniri non poſſe in 
£0 homine, qui wel unius corporis organici, & ſpeciatim Oculi fabri- 


Organ, & Rat. in Epilogo. 
(oo) The 


cam attento animo aſpexerit. Sturm. Exerc. Acad. 9. de Vil. 


R * 5 & 0 lb N 9 F 
r N "OL I TE TURN. RK 2 5 c aps eb. IG Rl a bY 1 5 4 by 7 

e C 9 7s 8 OY SE AP e VE WE YON Wi OS I TIE EO LT YT RET BETTS: 2 5 N : 
e N * 18 Fan e r FCC o OTEI a gh 2 TTV 2 £ 9% AE DET tee os io Pts , VVV E209 CEA : 

F Z & 1 , n : Wt 3 N 3 8 — 2 * 72 2 7 9 arg — 2 N : 
: : 5 R 4 . : > 22 8 e 2 323 e N "IP RR, OED, Fs Yes oh EIT = SF A . * * Ten 3 
* Sree 2.3 REIN, Yoo IN EAI Br 52 gt THOL eg DS RS bs A , Tas Co i UI oO EINER SEES As "Yn 

9 x 9 * 4 2 r 8 "+ 8 W HR 7 WD Y 8 <A IRE 70 

| e 


4 
& 3 . 1 E ba 2 
eee ß RO ES TEE II 


Cray. II. Of the Eye. 1 E 
Pleaſure, go here and there as our Occaſion calls us. 
We can, if Need be, ranſack the whole Globe, pe- 
netrate into the Bowels of the Earth, deſcend to 
the Bottom of the Deep, travel to the fartheſt Re- 
gions of this World, to acquire Wealth, to encreaſe 
our Knowledge, or even only to pleaſe our Eye and 
Fancy. We can now look about us, diſcera and 
ſnun the Precipices and Dangers which every where 
encloſe us, and would deſtroy us. And thoſe glo- 
rious Objects which fill the Heavens and the Earth, 
thoſe admirable Works of G op which every where 
ſurround us, and which would be as nothing to us, 
without being ſeen, do by Means of this noble Senſe 
preſent their Glories to us (09), and fill us with Ad- 
miration and Pleaſure. But ] need not expatiate 


the 


— 


_ — — —— — 


(o) The glorious Landſkips, and other Objects that pre- 
ſent themſelves to the Eye, are manifeſtly painted on the Re- 
tina, and that not erect, but inverted as the Laws of Opticks 
require; and is manifeſt to the Eye from Monſieur Cartes's 
Experiment, of laying bare the vitreous Humour on the Back- 
part of the Eye, and clapping over it a Bit of white Paper, 
or the Skin of an Egg; and then placing the Fore- part of the 
Eye to the Hole of the Window of a darkned Room, By 
which Means we have a pretty Landſkip of the Objects abroad 
invertedly painted on the Paper, on the Back of the Eye. But 
now the Queſtion is, How in this Caſe the Eye comes to ſee 
the Objects erect? Monſieur Caries's Anſwer is, Notitia illius 
ex nulla imagine pendet, nec ex ulld actiane ab oljjectis venieute, 
= /dex ſolo fitu exiguarum partium cerebri, e quibus Nervi expul- 
= Uulant, E. g. cagitandum in Oculo tum capillamentt 
nervi optici——reſpondere & alium quendam partis cerebri 
gui facit ut Anima fingula loca cognoſcat, que jacent in rectd, aut 
= gui refs lined; ut ita mirari non dibeamus corpora in naturali 
= //u videri, guamvis imago in aculo delineata contrarium habeat. 
Dioptr. c. 6. But our moſt ingenious Mr. Molyneux anſwereth 
= thus; The Eye is only the Organ or Inſtrument, it is the Soul that 
fees by Means of the Eye. To enquire then how the Soul perceives 
the Obje ere, by an inverted Image, is to enquire into the Soul's 
Faculties But ere and inverted are only Terms of Relation 
to up and down ; or farther from, or nigher to the Centre of the 
Earth, in Parts of the ſame bing. But the Eye, or viſive 

: | Faculty 
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112 Of the Eye. Bock IV. 
the Uſefulneſs and Praiſes of this Senſe, which we 
receive the Benefit of every Moment, and the Want, 
or any Defect of which, we lament among our great- 
eſt Misfortunes. YA OE: on + 
Leaving then this Senſe, I ſhall proceed to the 
other four, but more briefly treat of them, by Rea. 
fon we have fo ample a Sample of the Divine Art in 
the laſt, and may preſume that the ſame is exerted 
in all as well as one. For a Demonſtration of which, 
Jet us in the next Place carry our Scrutiny to the 
Senſe of Hearing. 2 


nnn * 


Faculty takes no Notice of the internal Poſture of its oun Part, 


Se uſeth them as an Infirument only, contrived by Nature for th 


Let us imagine, that the Eye (01 


Exerciſe of ſuch à Faculty. 
its lower Part) receives an Impulſe [by a Ray from the upper Pat 
of the Object] muſt not the viſive Faculty be neceſſarily directd Wi 
hereby to confider this Strobe, as coming from the Top rather than Wi 
the Bottom [of the Object] and conſequently be directed to concluit 
it the Repreſentation of the Top? Hereof we may be ſatisfied ty 
ſuppoſing a Man ſtanding on his Head. For here, tho" the uppn 
Parts of Objects are painted on the upper Parts of the Eye, yet the 
Objects are judged to be Erect. What is ſaid of Ere& and Rt 
werſe, may be underſtood of Siniſter and Dexter. , Molyneur' 
Dioptr. Nov. Part I. Prop. 28. 
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( the Senſe of Hearing. 
„„ CUE. OE, DE DES nn ann. 
Oncerning the Senſe of Hearing, I ſhall take 
Notice of two Things, the Organ, the Ear; 


* 


and its Object, Sauna. 7 5 
I. For the Organ, the Zar; I ſhall paſs by its 
convenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodious Hearing 
every Way round us; as alſo a wiſe Proviſion for 


the utter Loſs or Injury (a) of one of the Ears. But 


I ſhall a little inſiſt upon its Situation, and its ad- 
mirable Rabriek and Parts 1nritny gy 
1 e ee 5 ier wel 
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(a) I preſume it will not be ungrateful to take Notice here - 
of the admirable, as well as uſeful Sagacity of ſome deaf 
Perſons, that have learn'd to ſupply their want of Hearing by 


underſtaning what is ſaid by the Motion of the Lips. My 


very ingenious Friend Mr. aller, R. S. Secr. gives this Ac- 
count : There live now, and have from their Birth, in our Town, 
a Man and his Sifter, each about fifty Years old, neither of which 
bave the leaſt Senſe of Hearing. yer both of theſe know, by 
the Motion ef the Lips only, whatever is ſaid to them, and will 
anſwer pertinently to the Queſtion propoſed to them be Mo- 


ther told me they could hear very well, and ſpeak when they were 


Children, but both loft that Senſe afterwards, which makes them 
retain their Speech; though that, to Perſons not uſed to them, 
is a little. uncouth and odd, but intelligible enough. Philoſoph. 
Tranſat. No 312. 5 3 
Such another Inſtance is that of Mr. Goddy, Miniſter of 

St. Ger vais in Geneva, his Daughter. She is now about fixteen 
Years old. Her Nurſe had an extraordinary Thickneſs of Hear- 
ing; at a Tear old, the Child ſpake all thoſe little Words that 
Children begin to ſpeak at that Age. At two Years old, they 
perceived ſhe had loft her Hearing, and was ſo Deaf, that ever 
fince, though ſhe hears great Noiſes, yet ſbe hears nothing that 
one can ſpeak to her. But by obſerving the Motions of the 
Mouth and Lips of others, ſhe hath acquired ſo many Wards, 


that out of theſe ſhe hath formed a Sort of Jargon, in _ 
1 "Sia 
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114 Of the Ear. Book IV, 
1. It is ſituated in the moſt convenient Part of 
the Body, (like as I faid the Eye is) in a Part 
near the common Senſory in the Brain, to give the 
more ſpeedy Information; in a Part where it can 
be beſt guarded, and where it is moſt free from 
Annoyances and Harms itſelf, and where it gives 
the leaſt Annoyance and Hindrance to the Exer- 
ciſes of any other Part; in a Part appropriated to 
the peculiar Uſe of the principal Senſes, in the moſt 
lofty, eminent Part of the Body, where jt can per- 
ceive the moſt Objects, and receive the greateſt 
Information: And laſtly, in a Part in the Neigh- 
bourhood of its Siſter Senſe the Eye, with whom 
it hath peculiar and admirable Communication by 
its Nerves, as I intend to ſhey in its proper Place, 
In reſpect then of its Situation and Place in the 
Body, this Senſe is well defigned and contrived, 
and may ſo far be accounted the Work of ſome ad- 
mirable Artiſt. But, Ai 
2. If we ſurvey its Fabrick and Parts, it will ap- 
pear to be an admirable Piece of the Divine Wiſ. 
dom, Art, and Power. For the Manifeſtation of 
which, let us diſtinctly ſurvey the outward and the 
inward Part of its curious Organ. 2 
1. For the outward Ear : If we obſerve its Stru- 
cture in all Kinds of Animals, it muſt needs be ac- 
knowledged to be admirably Artificial, it being 1 
| mice 
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foe can hold Converſation whole Days with thoſe that can ſpeak 
ber own Language. I could underfland ſame of her Words, but 
could not comprehend a Period, for it ſeemed to be but a confuſed 
Noiſe. She knows nothing that is ſaid to her, unleſs fhe ſeeth the 
Metion of their Mouths that ſpeak to her; ſo that in the Night, 
oben it is neceſſary to ſpeak to ber, they muſt light a Canal. 
Only one thing appeared the ſtrangeſt Part of the whole Narration: 
She hath a Sifler, with whom ſhe hath praiſed her Languagt 
mere than with any other: And in the Night, by laying her Ha 

on her Siſter's Mouth, fhe can perceive by that what foe faith, and 
fo can diſcourſe with ber in the Night. Biſhop Byrnet's Let. 4 


fo can Leue, 
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CuAp. HI. Of the. Ear, TIF 
nicely prepared, and adjuſted to the peculiar Qcca- 
ſions of each reſpective Animal. In Man (6), it is 
of a Form proper for the erect Poſture of his Body. 
In Birds, of a Form proper for Flight; not protu- 
berant, becauſe that would obſtruct their Progreſs, 
but cloſe and covered, to afford the eafier Paſſage 
thra' the Air. In Quadrupeds, its Form is agreeable 
to the Poſture, and flower Motion of their Bodies ; 
and in thefe too, various according to their vari- 
ous Occaſions. In ſome large, erect, and open, to 
hear the leaſt Approaches of Dangers (c), in others 
covered, to keep gut noxious Bodies. In the Sub- 
or AT = terra⸗ 
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5) I cannot but admire that our moſt eminent modern 


= Anatomiſts ſhould not agree, whether there be any Muſcles 


in the Qutward Ear of Man or not. Dr. Keil faith there are 
two; Dr. Drake the ſame Number; and Dr. Gib/on makes 
them to be four. Sa alſo doth Manſieur Dianis, and fo did 
the antient Anatomiſts: But Dr. Schelbammer expreſsly de- 
nies there are any, and faith, Seqpxit aufem reliquas Brutorum 
Anatome, in quorum pleriſque tales Muſculi plures inveniuntur; 
putdrunt autem fortaſſis ignominioſum Homini, f non & his 
inſtructus effet, & minis inde perfetum animal fare. Schel. 
de Auditu, p. 1. c. 1, ſect. 3. But Valſalva, who wrote very 
lately, and is very accurate in his Survey of the Ear, ſaith, 


Muſculi auriculæ poſteriores quandogue guatuar, quandoque dus: 


fed ut plurimum tres adnotantur; & quando ſalùm duo ſe mani- 
feftant, tunc unus ex illis duplicato tendine versus Concham de- 


 ferri ſalet. Forum muſculorum in numero varietatem non folum 


in diverfis ; verum etiam in eodem ſubjecto quandogue vidi 
Ex quibus differentiis ſubortæ ſunt Auctarum Asen in bor um 
Muſculorum numero, & paſitu : guod non evenifſet, fi pluries 
in diverſis Carporibus iidem Muſculi quafiti ęſſent. Ant. Mar. 
Valſalva de Aur. Human. c. 1. ſea. 6. But Dr. Drate thinks 
ſome of Yal/alva's Muſcles the Product of Fancy. Mr. Cœuper 
makes them to be three, one Attollent, and two Retrabent 
Muſcles, See Anat, Tab. 12. | | | 

(a) Inter. cæteræ [animalia aurita] maxim? admirabilis eff 
auris leporinæ fahrica, quod cum timidiſjimum animal fit, & 
prorfus inerme, natura id tum guditu aculiſimo, tanquam beſlium 
exploratore ad perſentienda pericula, tum pedibus ceu armis ad 
currendum aptis muniſſe wvidetur. A. Kirchei's Phonurg. L. 1. 
SR. 7. Technal, 2. | 
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terraneous Quadrupeds, who are forced to mine and 
dig for their Food and Habitation, as a protu- 


berant Ear, like that of other Quadrupeds, would 


obſtruct their Labours, and be apt to be torn and in- 
jured; ſo they have the contrary (d), their Ears 
ſhort, lodged deep and back ward in their Head, and 


_ OY — 


ä 
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(4) Moles have no protuberant Ear, but only a round Hole 
between the Neck and Shoulder; which Situation of it, to- 
gether with the thick, ſhort Fur that covers it, is a ſufficient 
Defenſative againſt external Annoyances. The Meatus Au- 
ditorius is long, round, and cartilaginous, reaching to the un- 
der part of the Skull. Round the Inſide runs a little Ridge, 
reſembling two Threads of a Skrew ; at the Bottom whereof 
is a pretty Inlet leading to the Drum, made, on one fide, 
with the aforeſaid cochleous Ridge, and on the other, with 
a ſmall Cartilage. I obſerved there was Cerumen in the 
Meatus. | ED 

As to the inner Ear, it is ſomewhat fingular, and different 
from that of the other Quadrupeds, and much more from 
Birds; altho' I have met with ſome Authors that make it 
agreeing with that of Birds. 'There are three ſmall Bones 
only (all hollow) by which the Drum (to uſe the old Appel- 
lation) or the \Membrana Tympani (as others call it) acteth 
upon the Auditory Nerve. The firſt is the Malleus, which 


hath two Proceſſes nearly of equal Length; the longer of 


which is braced to the Membrana Tympani; the ſhorter to the 


fide of the Drum or Os Petreſum; the back part of it reſem- 


bles the Head and Stalk of a ſmall Mufroom, ſuch as are 
Pickled. On the back of the Malleus lies the next ſmall 
Bone, which may be called the Iacus, long, and without any 
Procefs, having ſomewhat the Form of the ſhort Scoop 
wherewith Watermen throw the Water out of their Wherries, 
To the end of this the third and laſt ſmall Bone is tacked 
by a very tender Brace. This little Bone bears the Office of 
the Stapes, but is only forked without any Baſe. One of 
theſe Forks is at one Feneſtra, or Foramen, the other at ano- 
ther; in which Fengſiræ I apprehend the Forks are tacked to 
the Auditory Nerve. Theſe Feneſtræ (equivalent to the Fe- 
neſtra Ovalis, and Rotunda in others) are the Inlets into the 
Cochlea and Canales Semicirculares, in which the Auditory Nerve 
lieth. The Semicircular Canales lie at a diſtance from the 
Dram, and are not lodged (as in other Animals) in a ſtrong, 
thick Body of Bone, but are thruſt out, within the Skull, 
FEY | 1 . | making 
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paſſing to the under Part thereof, and all ſufficiently 


fenced and guarded. And as for Inſects, Reptiles, 


and the Inhabitants of the Waters, if they enjoy 
this Senſe, (as there is great Reaſon to think they 


do), it may probably be lodged commodiouſly un- 


der the ſame Security and Guard, as'the Smelling, 
or ſome other Senſe is. "(I ONT" 


And moreover, as the Form of this Organ is va- 


rious in various Animals, ſo in each of them its 


Structure is very curious and obſervable, being in 


all admirably contrived to collect the wandering, 
circumambient Impreſſions and Undulations of 
Sound, and to convey them to the Senſory within, 
If I ſhould run over the ſeveral Genera of Animals, 
we might find a notable Proſpect of the Hand y-work 
of God (e), even in this ſo inconſiderable a Part of 
Animals. But I ſhall only carry my Survey = 
| LEAR FRO that 
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making an Antrum, with an handſome Arch leading into it, 
into which a part of the Brain enters. | 
One Leg of the Malleus being faſten'd to the Membrane 
Tympani, and the Incus to the back of the Malleus, and the 
top of that to the top of the Szapes, and the Forks or Branches 
of the Stapes to the Auditory Nerve, I obſerved that when- 
ever I moved the Membrane, all the little Bones were at the 
ſame time moved, and conſequently the Auditory Nerve there» 
by affected alſo. | **V 
I hope the Reader will excuſe me for being ſo particular in 
this Organ only of the Mole, a deſpiſed Creature, but as 
notable an. Example of Ged's Work, as its Life is different 
from that of other Quadrupeds; for which Reaſon it partly 
is that I have enlarged on this part differing from that of others, 
and which no body that I know of, hath taken much notice 
of, and which is not diſcoverable without -great Patience 


and Application; and partly becauſe by comparing theſe Ob- 
ſervations with Book VII. Chap. 2. Note (d), we may judge 


how the Senfe of Hearing is performed. | 
(e) Among many Varieties, both in the inner and outer 
Ear, thoſe which appear in the Paſſage into the Roch. Bone, are 


remarkable, For in an Owl, that perebes on à Tree or Beam, 


and hearkem after the Prey beneath her, it is produced farther 


out above than it is below, for the better Reception of the leafs 
1 Sound. 
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118 Of the Bar. Bock IV. 
that of Man. And here the firſt Thing that offer- 
eth itſelf to our View, is the Helix, with its tor- 
tuous Cavities, made to ſtop, and collect the ſono- 
rous Undulations, to give them a gentle Circulation 
and Refraction, and ſo convey them to the Concha, 
or larger and more capacious round Cell at the En- 
trance of the Ear. And to bridle the Evagation of 
the Sound, when arrived fo far, but — not to 
make a Confuſion thereof, by any diſagreeable Re- 

rcuſſions, we may take Notice of a very curious 
Frovidon ; in thoſe little Protuberances, called the 
Tragus, and Antitragus of the outward Ear, of a 
commodious Form and Texture ( f ), and conveni- 
ently lodged for this Uſe. The great Convenience 
and Benefit of this Form and Contrivance of the 
outward Ear, is ſufficiently manifeſt by the Want 
thereof, which cauſeth a Confuſion in the Hearing, 
with a cerlain Murmur, or Swooing, bike the Fall of 
Waters 2 1 


Another 


4 


— — . _— — — , - — — —_ —— 


| Sound. . in a F ox. that Kaner axderneath the Prey at 

Rooft, it is for the ſame Reaſon produced farther out below, In 
à Pole-Cat, which hearkens ftrait forward, it is produced behind, 
for the taking of a forward Sound. Whereas in à Hare, which 
is very quick of Hearing, and thinks of nothing but being purſued, 
it is ſupplied with a bony Tube, which, as a natural Otacouftick, 
is ſo directed backward, as to receive the ſnalieſt and moſt diſtant 
27 that comes behind ber. Grew's Coſmolog. Sacr. lib. l. 

C. 6. 

® The e of the Tragus and Autirragus, is ſofter 
than that of the Helix, which ſerveth gently to blunt, not 
forcibly to repel, the Sound in the Concha. 

(2) Dr. Gib/or's Anatomy, Chap. 22. Book III. 

Thoſe whoſe Ears are cut off, have but a confuſed away of 
Hearing, and are obliged either to form a Cavity round the Eat 
evith their own Hands, or elſe to make uſe of a Hen, and apply 
the End of it to the inner Cavity of the Ear, in order to receive 
the agitated Air. Tis likewiſe obſerved, that thoſe whoſe Ears 
Jut eut, hear better than Jar eared Perſons, Monſieur Dionis's 
Anat. Demonſt, 8. | 


(4) Gib. 
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Another wiſe Proviſion of the Creator, is in the 
Subſtance of the outward Ear, which is cartila- 
ginous, the fitteſt for this Place. For (as an in- 
genious Anatomiſt (b) obſerves,) If it had been 
* Bone, it would have been troubleſome, and might 
« by many Accidents, have been broken off: If 
% Fleſh, it would have been ſubject to Contuſion.” 

But indeed a worſe Conſequence than this would 
have enſued ſuch a Softnels as that of Fleſh, and 
that is, it would neither have remained expanded, 
neither would it ſo kindly receive and circulate the 
Sounds, but abſorb, retard, or blunt their Progreſs 
into the inward Organ. But being hard, and cu- 
riouſly ſmooth ,and tortuous, Sounds find an eaſy 
Paſſage, with a regular Volutation and Refraction: 
As in a well-built Arch, Grotto, or muſical In- 
ſtrument, which magnify and meliorate Sounds; 
and ſome of which convey even a Whiſper to a 
large Diſtance (z): But from the outward, let us 
carry our Survey. 

| | 2. To 
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( Gib/on ibid. „„ 
(i) It would nauſeate the Reader to reckon up the Places 
famed for the Conveyance of Whiſpers, ſuch as the Priſon 
of Diomſius at Syracuſe, which is ſaid to increaſe a Whiſper 
to a Noiſe; the clapping one's Hands to the Sound of a Can- 
non, &c, Nor the Aquedufs of Claudius, which carry a 
Voice ſixteen Miles, and many others both Antient and Mo- 
dern. If the Reader hath a2 mind to be entertained in this 
way, he may find enough in K:zcher's Phonurgia, But it may 
not be irkſome to mention one or two of our own in Eng- 
land. Among which, one of the moſt famed is the Whifper- 
irg Place in Gloucefter-Cathedral, which is no other than a 
Gallery above the Eaſt-End of the Choir, leading from one 
Side thereof to the other. It conſiſteth (If J miſtake not) 
of five Angles, and ſix Sides, the middlemoſt of which is a 
naked, uncovered Window, looking inte a Chapel behind it. 
I gueſs the two Whiſperers ſtand at about twenty five Yards 
Diſtance from one another. But the Dome of St. Paul's, 
London, is a more conſiderable Whiſpering-Place, where the 
ticking of a Watch (when * Noiſe is in the Streets) _ 
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2. To this inward Part of this admirable Organ. 
And here we find the moſt curious and artful Pro- 
viſion for every Emergency and Occaſion. The 
Auditory Paſſage, in the firſt Place, curiouſly tun- 
nelled, and artfully turned, to give Sounds an eafy 
Paſſage, as well as a gentle Circulation and Re- 
fraction; but withal, ſo as to prevent their too 
furious ruſhing in, and affaulting the more tender 
Parts within, ED OO» 
And foraſmuch as it is neceſſary that this Paſſage 
ſhould be always open to be upon the Watch (#); 
therefore to prevent the Invaſion of noxious In- 
ſects, or other Animals, (who are apt to make 
their Retreat in every little Hole,) Nature hath 


ſecured this Paſſage (), with a bitter nauſeous 
N e Excre- 


* 
* 
„ 
— —_— 
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be heard from Side to Side; yea, a Whiſper may be ſent all 
round the Dome. And not only in the Gallery below, but 
above, upon the Scaffold, I tried, and found that a Whiſper 
would be carried over one's Head round the Top of the Arch, 
notwithſtanding there is a large Opening in the Middle of it, 
into the upper Part of the Dome. | 

 (#) Auditus autem ſemper patet : ejus enim ſenſu etiam dor- 
mientes egemus : A quo enm ſonus eft acceptus, etiam ſomno ex- 
ertamur. Flexuoſum iter habet, ne quid intrare poffit, fi ſimplex, 
E directum pateret: fproviſum etiam, ut ſigua minima beſtiola 
conaretur irrumpere, in ſordibus aurium, tanquam in viſco, inbæ- 
J ĩ ae. Nat, Der %, =o 

It deſerves a particuler Remark here, that in Infants in the 
Womb, and newly Born, the Meatus Auditorius is ſhut up very 
cloſely, partly by the Conſtriction of the Paſſage, and partly 
by a glutinous Subſtance, whereby the Tympanum is guarded - 
againſt the Water in the Secundine, and againſt the Injuries of 
the Air as ſoon as the Infant 1s born. 

(It is remarkable, that in meſt, if not all Animals, whoſe 
Ears are tunnelled, or where the Meatus Auditorius is long 
enough to afford Harbour to Ear- auigs, or other Inſects; that, 
 T fay, in the Ears of ſuch, Ear-wwax is conſtantly to be found. 

But in Birds, whoſe Ears are covered with Feathers, and 
where the Tympanum lies but alittle Way within the Skull, 

no Ear. auax is found, becauſe none is neceſlary to the Ears fo 


well guarded, and fo little tunnelled. 
= 7 ln) The 
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Excrement (n), afforded from the Glands () ap- 
pointed for that Purpoſe. e. 

From. hence let us approach the moſt inward 
Parts, in which we ſhall ſee Strokes of the moſt 
exquiſite Art. To paſs over the innate Air, that 


moſt Authors talk of (o), (becauſe there is no ſuch) 
| 1 5 the 
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(n) The Ear Wax was thought, by the old Anatomiſts, to 
be an Excrement of the Brain: Humor bilioſus a cerebro expuy- 
natus, the Bartholines ſay of it, J. 3. c. 9. But as Scbelbam- 
mer well obſerves, Nil abſurdius, quam cerebri excrementum hoc 
flatuere, Nam & ratio nulla ſuadet, ut in cerebro fieri excre- 
mentum tale credamus : ———— neque vie patent per quas ab eo 
ſecluſum in meatum auditorium poſit inde penetrare. As to its 
Taſte, Cafſerius gives Inſtances of its being ſweet in ſome Crea- 
tures, But Schelhammer ſays, Ego wero ſemper, cum amaritie 
aliquid dulcedinis in ills deprebendi. Vide Schel. de Audit. p. 1. 
c. 2. ſeck. 10. But I could never diſtinguiſh any Sweetneſs in 
it; but think it inſipid mixed with a Bitterneſs. 
| (n) Cerumina amara Arteriolis exudantia, Willis de Anim. 
Brut. par. 1. c. 14. In the Shin——are little Glands, which 
Furniſb a yellow and bitter Humour. Monſieur Dionis's Dem. 18. 
An handſome Cut of thoſe Glandulæ Ceruminoſæ is in Dr. Drake, 
from Yal/alva. „ | | 

Pliny attributes a great Virtue to the Ear Nax; Morſus Bo- 
minis inter aſperrimos numeratur : medentur ſordes ex auribus : 
ac ne quis miretur, etiam Scorpionum ictibus Serpentiumgue latins 
impoſite, Plin. Nat. Hiſt. J. 28. c. 4. And that it hath an 
healing Quality, and may be accounted a good Balſam, I my- 
ſelf have experienced, | 

(o) That there is ſuch a Thing as the ianate Air, (talked 
of much by moſt Authors on this Subject) Sche/hammer very 
juſtly, IT think, denies; by Reaſon there is a Paſſage into the 
inner Ear from the Throat, through which the innate Air 
may paſs out, and the outward Air enter in. Vide Par. Alt. 
p. 2. c. 1. ſect. 10. When by ſtopping our Breath, and ſtrain- 
ing, we force the external Air into the Ear, it may be heard 
ruſhing in; and if much be forced in, it may be felt alſo to 
beat againſt the Tympanum., When the Paſſage to the Throat 
is by any Means ſtopped, as by a Cold in the Head, c. the 
Hearing thereby becomes dull and blunt; by Reaſon the 
Communication between the outward and inward Air is ob- 
ſtructed : But when by ſtrong Swallowing, or ſuch like Mo- 


tion of the Throat, the Paſſage is opened, we perceive it by a 
| > ' ſuddea 


122 F rhe. Bur. Boox IV. 
the Paſſage to the Palate (p), and their Uſes, with 
divers other curious Things that might be hamed; 
let us ſtop a little at the Part containing the reſt, 
natmely, the Bone (2). The particular Texture and 
Hardnefs of which, above other Bones of the Body, 
is very remarkable: whereby it ſerves not only as a 
ſubſtantial Guard to the Senſory, but alſo to oppoſe 
the Impulſes of the ztherial Matter, that there may 
be no Loſs nor Confuſion in the Soiind ; but that it 
may be convey*'d regularly, and intirely to the audi- 
* Nerves. . 5 
he next Part I ſhall take Notice of may be 
that fine Membrane, called the Tympannm, or _ 
| ana 
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Tudden Smack or Crack, and we immediately hear very clear- 
ly; the Load of feculent Air being at that Time diſcharged 
from the inner Ear. | 5 
It is a wiſe Proviſion, that the Paſſage for the Air into the 
Ear, is from the Throat; U non flatim qguivis att externus ir- 
rumpere queat (as Schelbaminer ſaith, Par. ult. Ch. 4. Se. 8.) 
fed nonnihil immutatus, ac temperatus, calore tx medio vn 
exſpirante ; imo fortaſfis non facile alius, niſi ex pulmonibus. 

(p) Valſalva hath given us a more accurate Deſeription of 
the Tuba Euftachiana, or Paſſage to the Palate, than any other 
Author; to whom I therefore refer, De Aur, Human, Chap. 2. 
Go. 16, fe, _ | = 

The chief Uſe hereof, he thinks, is to give way to the in- 
ner Air, upon every Motion of the Memtbrana Tympani, the 
Malleus, Incus, and Stapes. This Paſſage, if it be ſhut up, 
Deafneſs enſues: Of which he gives two Inſtances: One 3 
Gentleman, who loſt his Hearing by a Polypus in the Noſe 
reaching to the Uvula; the other a Yeoman, labouring with 
an Ulcer above the left Side of the Uvala; which when he 
ſtopt with a Tent dipped in Medicine, he loſt his Hearing in 
the left Ear, and recovered it, as ſoon as the Tent was out. 
Ibid. Ch. 5. Set. 10. | 
) Os [petroſum] e guo interiores [Labyrinthi] cavitatum 
Sr ietes conflati ſunt, album, duriſſimum, necnon maxime com- 
pactum. Id autem a Natura ita comparatum efſe videtur, 11 
materia etherea Sonorum objectorum impreſſionibus onuſta, dum 

prædictis impingitur Patietibus, nibil aut ſaltem fere nihil motas 
fur amittat, atque aded illum qualem ab Objictis fonoris accepit, 
talem communicet ſpiritui aximali contento intra expanſiones ram 
mollioris Nervorum auris., Dr. Raym. Vienſſens of Montpellier, 
in Phil. Tranſ. Ne 258. | 1 
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und Hmpan (7), with its inner Membrane (2); 
together with the four little appendent Bones (1), 
and the three inner Muſcles to move them, and 
adjuſt the whole Compages to the ſeveral F 
5 * 
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(v) The Tympanum of the Ear, or, as Valſalva and the Mo- 
derns, the Membrana Tympani, was taken Notice of as early as 
Hippocrates s Time. In Birds, it is ſtrained towards the out- 
ward Parts; in other Animals towards the Brain, or inner Parts. 
Monſieur Dionis ſaith, It is not equally faſtened lo the aubole 
Circumference of the bony Circle, in which it is inchaſed ; for on 
the upper Side it hath a free diſengaged Part, by æubich ſome can 
give vent to the Smoak in their Mouth. Demonſtr. 8. That there 
is ſome Paſſage I doubt not, but I queſtion whether Monſieur 
Dionis ever ſaw the diſengaged Part he mentions. I have myſelf 
carefully ſearched divers Subjects, and do not remember to 
have ſeen any ſuch Paſſage; and I perceive it eſcaped the dili- 
gent Schelbammer s Eye. Vaſſalva allo, by injecting in through 
the Tuba Euftachiana, could not force any Liquor into the 
Meatas Auditorius ; but yet he imagines he found the Paſſage 

out in another Place of the Drum, in ſome morbid; and one 
ſound Head. Valſaluv. de Aur. Hum. Ch. 2. Set. 8, Mr. 
Cowper alſo affirms, there is a Paſſage by the upper Part of the 
Membrane, Anat. Ap. Fig. 8. | 
(s) Dr. Vieuſſens, before-named, diſcovered a Membrane, 
tenuiſſimæ rarægie admodum texture intra cavitatem Tympant ; 
as he deſcribes it. Whoſe uſe he ſaith is, 1. Occludens braby- 
rinthi januam impedit ne naturalis purifſims at ſubtiliffemits Aer 
intra CaUIFAates—=COmmMmunicationtm———a cum aere craſſs. 
2. Labyrinthi baſin calefacit, &c. ubi pra. Probably this dou- 
ble Membrane may be fach, or after the fame Manner as it is in 
the Tympanum of Birds: Of which ſee my Obſervations in Book 
VII. Chap. 2. Note (d). | 
(e) The four little Bones being treated of by all that have 
concerned themfelves about this Senſe of Hearing, fince their 
Diſcovery, I ſhall take Notice of only two Things concerning 
them. 1. The Diſcovery of them is owing wholly to the 
Diligence and Sagacity 6f the latter Ages; of which Sche/- 
bammer gives this Account from Fallopius: ae Officula anti- 
quis Anatomicis——ignota fuere; primuſque qui in lurem pro- 
duæit [Malleum & Incum] fit Fac. Carpenſir ; primus guogue 
protul omni dubio Anatomicæ artis, quam Vejatins poſtea per fecit, 
reſtaurator. Tertium [Stapedem] rnwenit ac promidgavit pri- 
mus Job. Phil. ab Ingraſſia, Siculus, Pbilaſapbus, ac _— doc 
| 2 Ii umu. 
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ti ſimus. Quartum, Thoma Bartholin. tefle, viro longe cele- 
 berrimo, Fran. luis debetur Schel. bi ſupra, Cap. 3. Sect. . 
2. Their Difference in Animals; In Man, and Suadrupeds, they 
are four, curiouſly inarticulated with one another; with an 
external and internal Muſcle to draw, or work them, in ex- 
tending, or relaxing the Drum; but in Fouls the Caſe is very 
different: His unum Officulum jolum largita eff. Natura, ud 
mobilis, que in Tympanum widetur terminari. Id. Ib. Sect. 8. 
Coltumellam forte appellaueris: teres enim eff & ſubtiliſimum, 
bafi innitens latiori, rotunde. Huic adnexa eft cartilage walde. 
In the Ears of all the Fowl that I could examine, I never found. 
any more than one Bone, and a Cartilage, making a Foynt with 
it, that was eafily moveable. The Cartilage had generally an 
Epiphyſe, or tavo, one on each Side, ——The Bone was very hard 
and ſmall, having at the End of it a broad Plate, of the fame Sab. 
flance, very thin, upon which it refied, as on its Baſis, Dr. Al. 
Mouler in Phil. Tranſ. No. 100. | e 

- Theſe are the moſt material Things I find obſerved by o- 
thers, concerning the Ears of Fowls, and ſome of 'them 
hardly, I believe, obſerved before. To which I ſhall ſubjoin 
ſome other Things I have myſelf difcovered, that I preſume 
eſcaped the Eyes of thoſe moſt curiovs aud inquiſitive Anatomiſts. 
Of which the laſt cited Book. VIE. Chap. 2. Note (d). 

(4) Videtur quod Tympanum Auditionis inſtrumentum preli- 
minare, & guaſi præparatorium fuerit, quod Soni impreſſionem, 
foe ſpecies ſenfibiles primo ſuſcipiens, eas in debitã propurtiont, 
apt conformitate, versus Senſorium, quod adbuc interins f- 
tum eft, dirigat: fimili officio fungitur reſpectu Audits, ac t- 
nice Oculi Pupillam conſtituentes, reſpettu Visũs; utrægue Mem- 
brane Species ſenfibiles refringunt & - quaſi emolliunt, eaſſue 
Senſorio non nift proportionatas tradunt, cui nudo fi adveniant, 
teneriorem ejus erafſm facile lædant, aut obruant. Rewera Tym- 
panum non audit, ſed meliori tutiorique Auditiont confert. Si 
Bc pars defiruatur, Senfio adhue aliquamdin, redi licet modo, 
peragi paſſit; quippe experimento olim in Cane fatto, e. 
Janitoris officio ut Tympanum rect defungi poſit, expanſum 
eius pro data occaſtone ſtringi, aut relaxari debet, veluti nimirim 
Oculi Pupilla———2Nuapropter huic Auris Tympano, non fecus 
ge bellico, machine five tæniæ quedam opponuntur, que ſuperfi- 
ciem ejus modo tenfiorem, modo laxicrem reddant : hoc enim effici- 
ant tria Officula, cum Muſculo, &c. Willis de Anim. Brut. 
Cap. I 4. | 7 
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From this Region of the 'Tympanum, I might 


paſs 
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For this Opinion of Dr. Villis, Dr. Scbelbammer is very ſevere 
upon him, deriding the Refractions he ſpeaks of; and there- 
fore ſeriouſly proves that they are the Humours, not Tunicks of 
the Eye, that refract the Rays of Light; and then jeeringly 
demandeth, whether the ſonorous Rays are refracted by paſ- 
ſing through a different Medium? Whether the Convexity or 
Concavity of the Drum colle&s thoſe Rays into a focal Point, 
or ſcatters them, c. And then ſaith, OB has rationes à clarifſ. 
Viri, ac de re Medica preclare meriti, ſententia non poſſumus non 
eſſe alieniores: in quo uti ingenium admiror, quoties medicamen- 
torum wires, aut morborum cauſas explicat, fic ubi forum ſuum 


egreſſus, PhiloJophum agit, ar vel Partium uſum, vel Chymica-' 


rum rerum naluram ſcrutetur, ejus' haud ſemel non modo judi- 
cium deſidero, verùm aliguando etiam fidem. This is ſo ſevere 


and unjuſt a Cenſure of our truly famous Countryman, (a 
Man of known Probity) that might deſerve a better Anſwer; 


but I have only Time to ſay, that although Dr. Sche/hammer 


hath out-done all that wrote before him, in his Book de 


Auditu, and ſhewed himſelf a Man of Learning and Induſtry ; 


yet as our Countryman wrote more than he, (though per- 
haps not free from Errors too) ſo he hath manifeſted him 


felf to have heen as curious and ſagacious an Anatomiſt, as 
great a Philoſopher, and as learned and fkilful a Phyſician, as 
any of his Cenſurers, and his Reputation for Veracity and 


Integrity, was no leſs than any of theirs too, But after 
all this terrible Clamour, Dr. Schelbammer prejudicately miſta- 
keth Dr. WNillis's Meaning, to ſay no worſe. For by utrægus Mem- 
brane refringunt, Dr. Willis plainly enough, 1 think, means 


no more than a Reſtriction of the Ingreſs of too many Rays; 
as his following explicatory Words manifeſt, wiz. refrin- 
gunt, & quaſi emolliunt, eaſque. Senſorio non niſi proportionatas tra- 
dunt. But indeed Dr. Schelbammer hath ſhewn himſelf a too 
rigid Cenſor, by making Dr. Willis ſay, the Ear- Drum hath 


ſuch like Braces as the War- Drum. viz. Quod porrò de machi-_ 
nis ſeu teniis Tympani bellici adducit, dicitque idem in Tympa- 


#o auditorio conſpici, id prorſus falſiſſimum et. I wonder Dr. 
Schelbammer did not alſo charge Dr. Willis with making it a 
Porter, ſince he hath in the ſame Paragraph, Fanitorls officio. &fc. 


But Dr. Willis's Meaning is plain enough, that the little Bones 


and Muſcles of the Ear- Drum do the ſame Office in ſtraining 
and relaxing it, as the Braces of the Var. Drum do in that. 


And conſidering how curious and ſolemn an Apparatus there 


is of Bones, Muſcles, and Joynts, all adapted to a ready Mo- 


tion, I am clearly of Dr. Williss Opinion, that one great 


Uſe 
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126 O the Zar. Book IV, 
Uſe of the Ear-Drum is for the proportiening Sounds, and 
that by its Extenfien and Retraction, it correſponds” to all 
Sounds, loud or languid, as the Pupil of the Eye doth to ſeve. 
ral Degrees of Light: And that they are no other than ſecon. 
dary Uſes affign'd by Pr. $che/hammer, as the | gt dec 
Uſes of keeping out the external colder Air, Duff, and other 
Annoyances ; but eſpecially that, OA /olius aeris interni pot iſſ. 
mum irrumpentis vim, bung motum Tympani ac Mallei % can; 
ditum, ut cedere primim, deinde fibi keſtitui queat 3 as his Words 


i * 


are. P. alt. C. 6. Set. 13. . 
It was no improbable Thought of Rohault, Nos attentes pra- 
Bere, nil aliud ef, nifi Tympanum, ubi ita opus eft facto, conten 
dere aut laxare, & operam dare ut illud in ed poſitione intentum let, 
nin ** tremulum aeris externi motum commodiſſimè excipere poſſit, 
Koh. Phy. p. 1. c. 26. ſect. 48. ä 

The Hearing of deaf Perſons more eaſily by Means of loud 
Noiſes, is another Argument of the Uſe of the Straining or 
Relaxation of the Tympanum in Hearing, Thus Dr. Willy 
(ubri ſupra) Accepi olim à wiro fide digno, ſe mulierem noviſſe, que 
licet ſurda fuerit, quouſque tamen intra conclave Tympanum pul- 
Saretur, verba guæ vis clarè audiebat: guare Maritus ejus Tympa- 
niſtam pro ſervo dameſtico conducebat, ut itlius ope, colloguia inter- 
dum cum Uxare ſud haberet. Etiam de alio Surdaſlro mihi nar- 
ratum efl, qui prope Campanile degens, quoties una plares Cam- 
pane reſonarent, vocem quamvis facile audire, & non alias, po- 
tuit. 5 

Abſciſſo Muſculo [ Proceſſus majoris Mallei] in recenti aure, 
2 [Tympani Membrana.] Ya//alv. de dur. Hum. c. 2. 
- feQ. 5. — | 


Upon conſidering the great Difference in Authors Opini- 
ons, about the Uſe of the Parts, and Manner how Hearing. is 
performed, as alſo what a curious Proviſion there is made in 
the Ear, by the four little Bones, the Muſcles, Membranes, 
Se. I was minded (fince I penned this Note) to make En- 
quiry myſelf into this Part, and not to rely upon Authority. 
And after a diligent Search of various Subjects, I find we 
may give as rational and eaſy an Account of Hearing, as of See. 
Ing, or any other Senſe; as I have ſhewn in my laſt cited 
| Note (4), Book VII. Chap. 2. with Relation to Birds. And as 
to Men and Beaſts, the Caſe is the ſame, but the Apparatus 
more complex and magnificent. For whereas in Birds, the 
auditory Nerve is affected by the Imprefſions made on the 
Membrane, by only the Intermediacy of the Collumella; in 
Man, it is done by the Intervention of the four little Bones, 
with the Muſcles acting upon them; his Hearing being to be 
adjuſted to all Kinds of Sounds, or Impreſſions made upon the 
Membrana Jympani. Which Impreſſions are imparted to the 
anditory Ne: we, in this Manner, viz. Firſt they act upon the 
Membrane and Malleus, the Malleus upon the Incus, * the 
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But I ſhall not expatiate on theſe recluſe Parts; 
only there is one ſpecial Contriyance of the Neryes 
miniſtring to this Senſe of Hearing, which muſk 


Curioſities obſervable in the two latter. 
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Incus upon the Os Qrbiculare and Stapel; and the Stages upon 
the auditory Nerve: Far the Baſe of the Stapes (the ſame as 
the Operculum in Birds) not only covers the Feneſtra Ovalis, 
within which the auditory Nerve lieth, but hath a Part of the 
auditory Nerve ſpread upon it too. It is manifeſt that this is 
the true Proceſs of Hearing ; becauſe if the Membrane he oy fl 
you may ſee all the Bones move at the ſame Time, ind” yor 
the Baſe of the Szapes up and down in the Feneſtira Ovalis, as I 
ſhewed in this Chapter, Note (4), concerning the Male; and as 
it may be ſeen in other Ears carefully opened, if the Parts re- 
main in fitu. ä We „ 
(w) I do not confine the Labyrinth to the Canales Semicix- 
culares, or any other Part, as the elder Anatomiſts ſeem to have 


done, who by their erroneous and blind Deſcriptions ſeem not 


well to have underſtood theſe Parts; but with thoſe much more 
curious and accurate Anatomiſts, Monfiepr de Vernay, and Dr. 
Valſalva; under the Labyrinth I comprehend the Canales Semi- 
8 circulares, and the Cochlea, together with the intermediate Cavity, 
called by them the Veſibulum. | 

() In the /emicircular Canals, two Things deſerve to be 
noted. 1. That the three Canals are of three different Sizes, 
Major, Minor, and Minimus. 2. Although in different Sub- 
jects, they are frequently different; yet in the ſame Subject 
they are conſtantly the ſame. The Reaſon of all which, to- 
gether with the Uſes, Valſalva ingeniquſly thinks is, that as a 
Part of the tender auditory Nerve is lodged in thefe Canals, fo 
they are of three Sizes, the better to ſuit all the Variety of 
Tones; ſome of the Canals ſuiting fome, and others, ather 
Tones. And although there be fome Difference as to the | 
Length and Size of theſe Canals, in different Perſons; yet, leſt 
there ſhould be any Diſcord in the auditory Organs of one and 
the ſame Man, thoſe Canals are always in exact Conformity to 
one another in one and the ſame Man. V. Palſal. ubi fupr. Ch. 
3. Sect. 7. and Ch. 6. SeR. 4, 9. 


Hie 
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not be paſſed by ; and that is, the Branches of one 


of the auditory Nerves (), ſpread partly to the Muf. * 


cles of the Ear, partly to the Eye, partly to the 
Tongue and Inſtruments of Speech, and inoſculated 
with the Nerves to go to the Heart and Breaſt. By 
which Means there is an admirable and uſeful Con- 
ſent between theſe Parts of the Body ; it being na- 
tural for moſt Animals, upon the hearing any un- 
couth Sound, to erect their Ears, and prepare them 
to catch every Sound; to open their Eyes (thoſe con- 
ſtant faithful Centinels) to ſtand upon their Watch; 
and to be ready with the Mouth to call out, or ut- 
ter what the preſent Occaſion ſhall dictate. And 
accordingly it is very uſeful for moſt Animals, when 
ſurpriz d, and terrify'd with any Noiſe, preſently to 
ſhriek and cry out. es 8 WE 
But there is beſides this, in Man, another great 
Uſe of this nervous Commerce between the Ear and 
Mouth; and that is, (as one of the beſt Authors 
on this Subject expreſſeth it) (z), That the Voice 
< may correſpond with the Hearing, and be a kind 
* of Echo thereof, that what is heard with one of 
* the two Nerves, may be readily expreſſed with the 
Voice, by the Help of the other.”? ; 


* 


bas 


Thus 


— 


0) Hic poſterior Nerwus extra cranium delatus, in tres ram 
dividitur, qui omnes motibus puthetici. . Izſerwiunt. Prim 
| muſculis Auris impenditur. Proculdubio bujus actione effici- 
tur, ut animalia quevis, a ſubito ſoni impulſu, aures quafs ſo- 
num nimis cito tranſeuntem captaturas erigant. Ramus alter 
verſus utrumque oculi angulum ſurculus emittit : qui muſculis pal- 
pebrarum attollentibus inſeruntur ; quorum cert? munus eſt ad ſu- 
bitum ſoni appulſum oculos confeſtim aperire, eoſque velut ad Ex- 
cubias Uare——=—Tertius —ramus verſus Linguæ radicen 
deſcendens, muſculis ejus & offis Hyoideos diftribuitur, adeoqut 
2 guædam vocis edendæ actuat, &c. Willis's Cereb. Anat. 

Cap. 17. 1 
bo Hujuſmodi Nerworum conformatio in Homine uſum aliun 
inſigniorem præſtat, nempe ut Vox, &c. Willis ibid. 60 4 
aa) A- 
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Cuar. III. 0 Sound. Tag 
Thus much ſhall ſuffice to have ſpoken concern- 
ing the Organ. Let us, 5 „ 
Il. Take Notice of the 04je# of this admirable 
Senſe, namely, Sound; and ſo conclude this Chap- 
ter. I ſhall not here enquire into the Nature and 
Properties of Sound, which is in a great meaſure 
intricate, and hath puzzelled the beſt Naturaliſts: 
Neither will I ſhew how this admirable Effect of 
the divine Contrivance, may be improved to divers 
Uſes (aa) and Purpoſes in human Life; but my 
Buſineſs will be to ſhew that this Thing, of ſo ad- 
mirable Uſe in- the animal World, is the > 
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(aa) Among the Uſes to which the Wit of Man hath em- 
ploy'd Sounds, we may reckon the Inſtruments uſeful in con- 
== vocating Aſſemblies, managing Armies, and many other Oc- 
== cafions, wherein Bells, Trumpets, Drums, Horns, and other 
== ſounding Inſtruments are uſed; the Particularities of which 
it would be tedious to recount : As that the biggeſt Bell in 
Europe is reckoned to be at Erfurt in Germany, which they ſay * 
may be heard twenty-four Miles; with much more to the 
== ſame Purpoſe. I ſhall therefore only for a Sample take No- 
= tice of the Speaking Trumpet; the Invention of which is com- 
== monly aſcribed to our eminent Sir Samuel Marland; but was 
== more probably 4th. Kircher's; at leaſt he had contrived ſuch 
an Inſtrument, before Sir Samuel hit upon his. Azrcher in his 
== Phonurg. faith, The Tromba publiſhed laſt Year in England, he 
had invented twenty-four Years before, and publiſhed in his 
Miſurgia; that Fac. Albanus Ghibbeſius, and Fr. Eſchinardus 
aſcribe it to him; and that G. Schottus teſtifieth he had ſuch 
an Inſtrument in his Chamber in the Roman College, with which 
he could call to, and receive Anſwers from the Porter. And 
== conſidering how famed Alexander the Great's Tube was, which 
is ſaid might be heard 100 Stadia, it is ſomewhat ſtrange that 
no body ſooner hit upon the Invention. Of this Stentorophonick 
Horn of Alexander, there is a Figure preſerved in the Vatican, 
which, for Curioſity ſake, I have from Archer repreſented in 
Fiz. 3. He faith its Diameter was five Cubits, and that it was 
ſuſpended on a Supporter. 

For the Make of the Spealing Trumpet, and the Reaſon 
why it magnifies Sounds, I ſhall refer to Kireber, eſpecially 
to Sir Samuel Morland's Tuba Stentorophonica, publiſhed in 


1672. | 
| K Kireber 
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ter of Sounds be what it will 3 either the' Atmo- 
ſphere (45) in Groſs, or the ætherial Part thereof 


Palms length, along with him to the Mons Euftachianus, where 


Cave in Finland, near Viburg, called Smellen, into which, if a 


ſcarce be heard at the neareſt Diſtance : And if the Air be 


0 * Pls F. + —- 
9 | 


130 O Sound. Boon Av. 
God. And this will appear, let the Subject Mat. 


or ſoniferous Particles of Bodies, as ſome fancy, or 
| Eh | t wuhat⸗- 
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Kircher ſaith, he took one of theſe Trumpets of fifteen 


he convocated 2200 Perſons to Prayers, by means of the 
unuſual Sound, at two, three, four, and five 1:alian Miles 
Diſtance. © | EDS ME 

With theſe Be/lowing-Trumpets, I ſhall join ſome Bellowing. 
Caves for the Reader's Diverſion. Ol. Magnus deſcribes a 


Dog, or other living Creature be caſt, it ſends forth ſo dread. 

ful a Sound, that knocks down every one near it. For which 
Reaſon they have guarded the Cave with high Walls, to pre. 
vent the Miſchiefs of its Noife. Vide Ol. Magn. Hiff. I. 1, 

c. 4. Such another Peter Martyr ſaith is in Hiſpanola, which, 

with a ſmall Weight caſt into it, endangers Deafneſs at five 

Miles Diſtance. And in Switzerland, Kircher ſaith, in the 

Cucumer Mountain is a Pit that ſends out both a dreadful 

Noiſe and a great Wind therewith; and that there is a Well in 

his Country 3000 Palms deep, whoſe Sound is equal to that of a 

great Gun. Vide Kirch. Phonurg., _ 15 | | 

Ol. Magnus ſpeaking of the vaſt high Mountains of a Nor- 

thern Province, call'd Angermannia, ſaith, Ubi baſes eorum in 

profundiſſimo gurgite flantes, caſu aliquo, vel prapoſito Naute 

acceſſerint, tantum horrorem ex alta fluctuum collifione perci. 

piunt, ut niſi præcipiti remigio, aut valido vento evaſerint, ſold 

pavore fers exanimes frant, multoque dierum curriculo, ob capi- 

tis turbationem, priſtinæ mentis, & ſanitatis compotes Vix eva. 

dant. Habent baſes illorum montium in fluctuum ingreſſu & 

regreſſi tortuoſas rimas, five ſciſſuras, ſatis tupendo nature opifici) 

fabricatas, in quibus longd varagine formidabilis ille Sonitus qua 
ſubterraneum tonitru generatur. Ol. Magn. 1. 2. c. 4. See alio 

Chap. 2 1 | ho 

(4b) That the Air is the Subject, or Medium of Sound, 1 

manifeſt from the Experiments in rarefied and condenſed 

Air. In an unexhauſted Receiver, a ſmall Bell may be heard 

at the Diſtance of ſome Paces; but when exhauſted, it can 


compreſſed, the Sound will be louder, proportionably to the 
Compreſſion or Quantity of Air crouded in, as I have often 
tried myſelf, and may be ſeen in Mr. Hawkſbee's curious 
Experiments, p. 97. Alſo his Experiments in Phil. Traw/ 


ii. N 
Neither 


3 , 


whatever elſe the Philoſophers may think it. For 


who but an intelligent Being, what leſs than an 


omni⸗ 
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Neither doth this ſucceed only in forced Rarefactions and 
Condenſations of the Air, but in ſuch alſo as are natural; as 
is evident from David Fredlichius in Varenius, upon the 
higheſt Eminences of Carpathus, near Keſmarckt in ä 
The Story of Fræalichius is this, Ego menſe Junii 1615. Lum 
adoleſcens, ſablimitatem horum montium, cum duobus . comitibus 
Schalaribus, experiri volens, ubiz cum in frimæ rupis wertice, 
magno labore, me ſummum terminum afſecutum efſe putarem, 
mum ſeſe obtulit alia multo altior cautes, ubi pervaſia eague 
wacillantia ſaxa (quorum unum, fe loco a viatore dimovetur 
———aliquot Centeng-———— rapit, & quidem tanto cum 
fragore, ut illi metuendum fit ne totus Mons \corruat, eumgue 
obruat ) enixus efſem, iterum alia ſublimior prodiit, &c. donec 
ſummo wvite periculo ad ſupremum cacumen penttraverim. Ex 
declivioribus montibus cum in ſuljectas valles. i ni 
abſcuram noctem, aut cœruleum quid, inſtar profundi acris, quad 
wulgo ſudum calum appellatur, abſervare patui mihique videbar, 


fi de monte caderem, non in terram, ſed redtꝰ in ſolum me pro- 


lapſurum. Nimia enim declivitate, ſpecies viſibiles eætenuatæ & 
hebetate fuerunt. Cum vero altiorem montem peterem, quaſi intra 
nebulas denſiſſimas hærebam— Et cum non prucul a ſummo 
wertice efſem de ſublimi quieſcens proſpexi & animadverti iis in lo- 
cis, ubi mibi antea vidæbar intra nebulas hefiſſe, compactas atque 


- albas ſeſe movere nubes, ſupra quas, per aliquot milliaria, & ultra 


terminos Sepuſi commodus mihi proſpectus patuit, Alias tamen 
etiam nubes altiores, alias item humiliores, necnon guaſdam ægua- 
liter a terra diſtantes vidi. Atque hinc tria intellexi, 1. Me tum 
tranſiviſſe principium media Aeris regionis. 2. Diſtantiam nubium 
a terra, non ee ægualem.— 3. Diſtantiam nubium—non 72 Mill. 
Ger, ut quidam——ſed tantum dimidiatum Mill. Ger. In ſum- 
mum montis verticem cam pervenifſem, adeò tranquillum & ſubs 
tulem abrem ibi offendi, ut ne pili quidem motum ſentirem, cum 
tamen in depreſſioribus ventum vehementem expertus ſim: unde 
collegi ſummum . cacumen iſtius mont is Carpathici ad Mill. Germ. 
a radicibus ſuis imis exſurgere, & ad ſupremam uſque azris 
regionem, ad quam Venti non aſcendunt, pertingere. Eæploſi 
ined ſummitate Sclopetum: uod non majarem ſonitum primò pre 
fe tulit, guam fi ligillum vel hacillum confregiſſem ; poſt inter- 
vallum autem temporis murmur prolixum invaluit, inferioreſque 


montis partes, convalles & fylvas opplevit. Deſcendendo per 


ni annoſas intra convalles, cum iterum Sclopetum exonera- 


rem, major & horribilior fragor, quam ex tormento capaciſſimo 
| 2 ind: 
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omnipotent and infinitely wiſe God could contrive, 


Hearing hath Occaſion for, to empower all Animals 
to expreſs their Senſe and Meaning to others; to 


1. c. 19. prop. ult. 


ſomewhat long) rather than ſingle out the Paſſages only which 


Bell, and to have been drowned. Vide Sturmii Colleg. Cur. Vol. 
2. Tentam. 1, N : | 


Book IV. 


and make ſuch a fine Body, ſuch a Medium, ſo 
ſuſceptible of every Impreſſion, that the Senſe of 


make known their Fears, their Wants, their Pains, 
| f | and 


8 — 


11 


2 


inde exoriebatur : hinc verebar ne totus mons concuſſus mecum 
corrueret : duratitque hic ſonus per ſemiquadrantem hore uſque 
dum abſiruſiſfimas cavernas penetrafſet, ad quas aer undique mul. 
tiplicatus reſiliit.— In his celſis montibus, plerumque ningit gran- 
dinatve medi æſtate, quoties nempe in ſubjecta & wicind planitie 
pluit, uti hoc ipſum expertus ſum. Mies diverſorum annorum ex 
colore & cortice dus iore dignoſci poſſunt. Varen. Geogr. Gen, l. 


The Story being diverting, and containing divers Things 
remarkable, I have choſen to note the whole of it (although 


relate to the diminiſhing the Sound of his Piſtol, by the Rarity 
of the Air at that great Aſcent into the Atmoſphere; and the 
magnifying the Sound by the Polyphoniſms or Repercuſſions of 
the Rocks, Caverns, and other Phonocamptick Objects below 
in the Mount. | | 
But *tis not the Air alone that is capable of the Impreſſions 
of Sound, but the Water alſo, as is manifeſt by ſtriking a Bell 
under Water, the Sound of which may plainly enovgh be heard, 
but it is much duller, and not ſo loud; and it is alſo a fourth 
deeper, by the Ear of ſome great Judges in Muſical Notes, who 
gave me their Judgments in the Matter. But Mer/enne faith, 
a Sound made under Water, is of the ſame Tone or Note, if 
heard under Water ; as are alſo Sounds made in the Air, when 
heard under Water. Vide Merſen. Hydraul. 1 7 
Having mentioned the hearing of Sounds under Water, 
there is another Curioſity worth mentioning, that alſo far- 
ther proves Water to be ſuſceptible of the Impreſſions of 
Sound, wiz. Divers at the Bottom of the Sea, can hear the 
Noiſes made above, only confuſedly. But, on the contrary, 
thoſe above cannot hear the Divers below. Of which an Ex- 
periment was made, that had like to have been fatal: One 
of the Divers blew an Horn in his Diving-Bell, at the Bot- 
tom of the Sea; the Sound whereof (in that compreſſed Air) 
was ſo very loud and irkſome, that ſtunned the Diver, and 
made him ſo giddy, that he had like to have dropt out of his 
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and Sorrows in nielancholick Tones; their Joys 
and Pleaſures in more harmonious Notes; to ſend 
their Minds at great Diſtances (cc), in a ſhort 
Time (da), in loud Boations; or to expreſs their 
Thoughts near at hand with a gentle Voice, or in 
ſecret Whiſpers! And to ſay no more, who leſs 
than the ſame moſt wiſe and indulgent Creator, 

| EE could 
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(ec) As to the Diſtance to which Sound may be ſent, 
having ſome doubt, whether there was any Difference be- 
tween the Northern and Southern Parts, by the Favour of 
my learned and illuſtrious Friend Sir Henry. Newton, her late 
Majeſty's Envoy at Florence, I procured ſome Experiments 
to be made for me in Tay. His moſt Serene Highneſs the 
Great Duke was pleaſed to order great Guns to be fir d for this 
purpoſe at Florence, and Perſons were appointed on purpoſe 
to obſerve them at Zeghorne, which they compute is no leſs 
than 55 Miles in a ftrait Line. But notwithſtanding the Coun- 
try between being ſome what hilly and woody, and the Wind 
alſo was not favouring, only very calm and ſtill, yet the 
Sound was plainly enough heard. And they tell me, that 
the Leghorne Guns are often heard 66 Miles off, at Porto Fer- 
raro ; that when the French bombarded Genoa, they heard it 
near Leghorne, go Miles diſtant; and in the Meſina Inſur- 
rection, the Guns were heard from thence as far as Auguſta and 
Syracuſe, about 100 Italian Miles, Theſe Diſtances being ſo 
conſiderable, give me reaſon to ſuſpect, that Sounds fly as far, 
or nearly as far, in the Southern, as in the Northern Parts of 
the World, notwithſtanding we have a few Inſtances of Sounds 
reaching farther Diſtances. As Dr. Hearn tells us of Guns 
fired at Stockholm in 1685, that were heard 180 Englifs Miles. 
And in the Durch War, _ 1672, the Guns were heard above 


_ 2 ike: Phil. Tran. No 173. Alſo there is this 


farther Reaſon of Suſpicion, that the Mercury in the Baro- 
neter riſeth higher without than within the Tropicks, and the 
more Northerly, ſtill the higher, which may increaſe the 
Strength of Sounds, by Note (B . | "IL 
(dd) As to the Velocity of Sounds, by reaſon the moſt 
celebrated Authors differ about it, I made divers nice Expe- _ 
riments myſelf, with good Inſtruments; by which I foand, 
1. That there is ſome, altho' a ſmall Difference, in the 
Velocity of Sounds, with or againſt the Wind: which alſo is, 
2. Augmented or diminiſhed by the Strength or Weakneſs of 
the Wind. But that nothing elſe doth accelerate or retard it, 
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could form ſuch an OEconomy, as that of Melody 
and Muſick is; That the Medium ſhould (as J ſaid) 
ſo readily receive every Impreſſion of Sound, and 
convey the melodious Vibration of every muſical 
String, the harmonious Pulſes of every animal 
Voice, and of every muſical Pipe; and the Ear be 
as well adapted, and ready to receive all theſe Im- 
preſſions, as the Medium to convey them: And laſt- 
ly, that by Means of the curious Lodgment, and 
Inoſculation of the Auditory ” Nerves before-men- 
tioned, the Orgaſms of the Spirits ſhould be allay'd 
and Perturbations of the Mind, in a great Meaſure 
quieted and ftilled (ee): Or, expreſs it in the 
| „ 
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not the Differences of Day or Night, Heat or Cald, Summer 
or Winter, Cloudy or Clear, Barometer high or low, Ec. 
3- That all Kinds of Sounds have the ſame Motion, whether 
they be loud or languid, of Bells, Guns, great or ſmall, or 
any other ſonorous Body. 4. That they fly equal Spaces in 
equal Times. Fifthly and laſtly, That the Mean of their 
Flight is at the rate of a Mile in 9 half Seconds and a quarter 
or 1142 Feet in one Second of Time. Vide Phil. Tranſ. Ibid, 
lee) Timothy a Muſician could excite Alexander the Great to 
| Arms with the P-rygian Sound, and allay his Fury with ano- 
9 ther Tone, and excite him to merriment. So Ericus King of 
| Denmark, by a certain Muſician, could be driven to ſuch a Fury, 
as to kill ſome of his beſt and moſt truſty Servants, More of 
this Power of Muſick over the Affections, may be ſeen in 4th, 
Kirch. Phonurg. lib. 2. ſect. 1. Alſo in J. Yoſfrus de Poematum 
cantu, & Rythmi viribus. E . 
And not only upon the Affections, but alſo on the Parts of 
the Body, Muſick is able to exert its Force, as appears from 
the Gaſcoigne Knight, Cui Phormingis ſono audito Veſica ſtatin 
ad Urinam reddendam vellicabatur. Such another we have in 
A® 1. Ephem. Nat. Curio). Obſerw. 134. Alſo Morhoff de 
Scyph. witr. per. cert. human. vocis ſonum fracto: where there 
| is not only the Account of the Dutchman at Amſierdam, one 
| Nich. Peter, that brake Romer-Glaſſes with the Sound of his 
2 Voice; but alſo divers other Inſtances of the Powers and Ef- 
5 fects of Sound. But to the Story of the Ga/coigne Knight, 
. Mr. Royle, from Scaliger, adds a pleaſant Paſſage, That one 
| he had diſobliged, to be even with him, cauſed at a Feaſt, 
2 Bag pipe to be played, when he was hemmed in " the 
> i Pee r re 
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Mr. Boyle's 4 confeſſed to 


Company; which made the Kpight be-piſs himbelf, to f 
121 Diverſion of the Company, as well as Confu 0 7 
Fimfelf. Boyle's Efſay of the Effet of Lang. Motion. In hd: 
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ſame Book are other Matters that may be noted here. Ode 
whoſe Arm was cut off, was exccedingly tormented with the 
Diſcharge of the great Guns at Sea, although he was at. a 
great Diſtance on Land. And a great Ship-Commander ob- 
ſerved his wounded Men, with broken Limbs, ſuffered in 
like manner at the Enemies Diſcharges. An ingenious Do- 


meſtick of his own would have his Gums bleed at the 


tearing of Brown-Paper. And an ingenious Gentleman of 

o him, that he was in- 
clined to the Knight of Gaſcoigne's Diſtemper, upon hearing 
the Noiſe of a Tap running. The dancing to certain Tunes, 
of Perſons bit with the Tærantula, he was aſſured of by an 


' ingenious Acquaintance at Jarentum, who ſaw ſeveral, amo! 


the reſt a Phyfician, affected with that Diſtemper. And ma- 


ny other Accounts of this kind, ſeemingly credible, are re- 


lated in Morhoff, Kircher, and many others; although Dr. Cor- 
nelio queſtions the Matters of Fact relating to the Cure of the 
Tarantula Bite, in Philoſ. Tranſ. No 83. Mr. Boyle alſo faith, 
a ſober Muſician told him, he could make a certain Woman 
weep, by playing one Tune, which others would be little 
affected at. And he faith, that he himſelf had a kind of 
ſhivering at the repeating two Verſes in Lucan. And I add, 
that I very well know one to have a ſort of Chill about his 
Præcordia and Head, upon reading or hearing the 5 3d Chapter 
of Jaiab; as alſo David's Lamentations for Saul and Jona- 
than, 1 Sam. i. | 85 | | 

Neither are our own Minds and Bodies only affected with 
Sounds, but inanimate: Bodies are ſo alſo. Of which many 
Stories may be met with in Kircher, particularly a large Stone 
that would tremble at the Sound of one particular Organ- 
Pipe; in Morbo alſo, who among many other Relations hath 
this, Memini cam ipſi [elariſ. Willifio] de exferimento Vitri per 
wocem fracti narrarem, ex es audivifſe, quad in ædibus Muſicis fibs 
vicinis aliguoties collapſum pawimentum fuerit ; quod ipſe ſonis 
continuis adſcribere non dubitavit. Morhoft. cap. 12. Merſenne 
allo, among many Relations in his Harmon. and other Books, 
tells a far more probable Story, of a particular Part of a 
Pavement, that would ſhake, as if the Earth would open, 


| when the Organs played, than what he relates about Antipa- 


toy, in his Qu. Comment. in Geneſ. viz. That the Sound of 
a Drum made of a Wolf's Skin, will break another made of 
Sheep's Skin: That Hens will fly at the Sound of an Harp 
ſtrung with Fox-Gut-Strings, and more to the ſame purpoſe. 
Mr. Boyle alſo, in his laſt cited Book tells us, Seats will trem- 


ble at the Sound of Organs; and that he hath felt his Hat 


to do ſo too under his Hand, at certain Notes both of Or- 
CE : K 4 gans, 


136 Sound. Book IV. 
Words of the laſt- cited famous Author (F). That 
* Muſick ſhould not only affect the Fancy with 
„Delight, but alſo give Relief to the Grief and 
& Sadneſs of the Heart; yea, appeaſe all thoſe tur. 
c, bulent Paſſions, which are excited in the Breaft 
& by an immoderate F erment, and F luctuation of the 
5 Blood.“ 

And now, who can reflect upon all this curious 
Apparatus of the Senſe of Hearing, and not give the 
great Creator his due Praiſe ! Who can ſurvey all 
this admirable Work, and not as readily own it to 
be the Work of an omnipotent, and infinitely wiſe 
and good Gop (gg), as the moſt artful Melodies 
we hear, are the Voice or Performances of a living 
Creature | 


— hy 
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gans, and in Diſcourſe, that he tried an Arch that would an- 
wer to C-fa- ut, and had done ſo an 100 Years; and that an 
experienced Builder told him any well- built Vault will anſwer 
ſome determinate Note. And at Eaftbury-Houſe near Barking, 
I myſelf diſcovered the Porch, (having firm Brick -Walls,) 
not only to ſound when ſtruck on the Bottom, but alſo to give 
almoſt as loud a Sound, when I founded the ſame Note with 
my Voice. : 
FF) Willis, ubi ſupra. 

(gg) Ille Deus eft— gui non calamo tantim cantare, & 
agreſie, atque inconditum carmen ad aliquam tantim oble&atia- 

nem modulari docuit, ſed tot artes, tot vocum varietates, tot ſonoi, 
alios Spiritu noſtro, alios externo cantu edituros Comment us el. 


Senec. de Benef. 1. 4. c. 6. 


„ 
O the Senſe of Smelling. 


HIS Senſe I ſhall diſpatch in leſs Compaſs 

than the two laſt, becauſe its Apparatus (al- 
though ſufficiently grand and admirable, yet) is not 
ſo multiplicious as of the Eye and Ear; it being 
| ſufficient in this Senſe, that the odoriferous Effluvia 
of Bodies (a) can have an eaſy, free Paſſage to the 
olfactory Nerves, without the Formalities of Re- 
fractions, and other Preparations neceſſary to the 
Perfection of the two former Senſes. Accordingly, 
the all- wiſe Creator hath made fufficient Proviſion 
for the Reception of Smells, by the Aperture of 
the Noſtrils (45) ; made not of Fleſh, or Bone, but 
cartilaginous, the better to be kept open, and withal, 
to be dilated or contracted, as there is Occaſion : 
For which Service it hath ſeveral proper and curious 

Muſcles (c). NN 
And 


— * * „ ——_— 
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(a) A Piece of Ambergreaſe ſuſpended in a Pair of Scales 
that would turn with a very ſmall Part of a Grain, loſt no- 
thing of its Weight in three Days and a half; neither did 
HAſafetida in five Days and a half: But an Ounce of Nutmegs 
loit five Grains and a half in fix Days; and C/oves ſeven Grains 
and four fifths. Boyle's Subtil of Efiuv. c. 5. | 

(6) Nares, & quod omnis-Odor ad ſuperiora fertur, rectè ſur- 
Jum ſunt : Et quad Cibi & Potionis judicium magnum earum eſt, 
1 fine causd vicinitatem Oris ſecutæ ſunt. Cic. de Nat. Deor. 
2. e. 66. . 8 | 

() Had not the Contriver of Animal Bodies been minded 
that his Work ſhould have all the Signatures of Accuracy, 
this Senſe might have been performed with a bare Aperture of 
the Noſe ; but that nothing might go imperfe& out of his 
Hand, he hath made a Part of the Noſe eaſily moveable, and 
given a Set of Muſcles to lift up, and open and ſhut the Noſ- 


irils ; and ſo adjuſt it to every Qccaſion of this Senſe. 2 
| (a) Oar 


I 297 


p 7 $348 — N * %. 
4 ot IA 


138 Off the Smell, Book IV, 
And foraſmuch as it is by Breathing (a), that 
the odorant Particles are drawn in, and convey'd 
to the Senſory ;- therefore there is a very wiſe Pro- 
| viſion mage in the Laminæ, with which the upper 
Part of the Noſe is barricaded, which ſerve to two 
excellent Uſes: Partly, to fence out any noxious 
Subſtances from entering the breathing Paſſages in 
our Sleep, or when we cannot be aware (e) ; and 
artly to receive the Divarications of the factor 
Nerves, which are here thick ſpread, and which do 
by theſe Means meet the Smells entering with the 
Breath, and ſtriking upon them. 

And accordingly, the more accurate this Senſe is 
in any Animal, the longer we may obſerve thoſe 
Laminæ are; and more of them in Number folded 
up, and crouded together, to contain the more 
nervous Filaments, and to detain and fetter the 
odoriferous Particles in their Windings and Turn- 
ings. | 
; Mad en admirable Proviſion this is, which the 
great Creator hath made for the Good of brute 
Creatures (F); the chief Acts of many of whoſe 
Lives are perform'd by the Miniſtry of this Senſe. 
12 8 "3 
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(4) Odorem non aliad, quam iafeckum Atra, intelligi poſſe. Plin. 
Nat. Hiſt. 1.9. c. 7. 5 | | 

(e) For a further Guard againſt the Ingreſs of noxious 
Things, the Vibriſi, or Hairs placed at the Entrance of the 
Noſtrils ſerve, which, in ſome Meaſure ſtop the Entrance of 
Things improper, or, however, give Warning of them ; but 
at the ſame Time allow an eaſy Paſſage to the Breath and 
. Odours. 5 1 
( Muliò præclarius emicat [Offactus] in brutis animalibus, 
guam in homine: ifla namque hoc ſolo indice, herbarum, ali- 
erumque corporum prids ignotorum virlutes certiſſimè dignoſcunt, 
guin & victum ſuum abſentem, wel in abſtruſo peſitum, Oat- 
ratu venantur, ac facillimè inveſligant. Quòd autem minis ſa- 
gaces ſunt hominum nares, illud non facaltatis hujus abuſui 
( prout nonnulli wolunt) aſeribi debet, verùm in causd oft ipfius 


Organi defectus: Hoc enim circa victas humani criteria (461 FR 
k "tis 
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Car. IV. Of the Smell. 139 


In Inſects, and many other Creatures, it is of great 


Uſe in the Propagation of their Kind; as particu- 
Jarly in helping them to ſafe and convenient Places 
for the Incubation of their Eggs, and breeding up 
their Young. Others are by the Accuracy of this 
Senſe, of Uſe to Mankind, which would be other- 
wiſe of little or no Uſe (g). And moſt of the ir- 
rational Animals, Birds, Beafts, and creeping 
Things, do, by their Smell, find out their Food; 
ſome at great Diſtances, and ſome at Hand. With 
what Sagacity do ſome diſcover their Food in the 
Midſt of Mud and Dirt (4) ? With what Curioſity | 
do the herbaceous Kind pick and chuſe ſuch Plants 
as afford them wholſome Food, or ſometimes ſuch 
as are Medicinal (i), and refuſe ſuch as would hurt 
and deftroy them? And all by the Help principally, 
if not only, of the Smell, aſſiſted by its near Ally 
the Taſte. Of which I ſhall in the next Place ip 

very briefly. | 


— 
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tio, & intellectus adſunt) non ita accuratum reguiritur: Prapte- 
red enim inferiores potentiæ in homine, à naturd minus penfectæ 
exiſtunt, ut ſuperiorum cultui & exercitio relingueretur locus. 
Willis de Anim. Brut. cap. 13. a 

(g) Thus the chief Uſe of Hounds is to hunt; and other 
Doge, to be a Watch and Guard to our Houſes by Night. For 
which Services (particularly in Hounds) their Olfactory Nerves 
are not only remarkably larger (like as they are in other 
Brutee,) but their Branches and Filaments are, in the Lamine 
of the Noſtrils, both more and larger than I have ſeen in any 
- Other Creature whatſoever. Alſo there are more Convulſions 
of the Laminæ than I ever remember to have found in any 
other Animal. YL ; 

The 5 of Hounds is prodigious; of which ſee an In- 
ſtance in Book IV. Chap. 11. Note (bb). Ex 

(5) See Book VII. Chap. 2. Note (e). 

%) Vide Plin. Hiſt. Nat. l. 8. cap. 27. Quæ animalia quas 
ber bas oftenderunt. = 


CHAP: 


IF 


CHAP. V. 
Of the Taſte (a). 


N this, as in the laſt Senſe, we have an Appara- 
745 abundantly ſufficient to the Senſe; Nerves 
curiouſly divaricated about the Tongue (5), and 

Mouth, to receive the Impreſſions of every Guſto; 
and theſe Nerves guarded with a firm and proper 
Tegument to defend them from Harms; but with- 
al, ſo perforated in the papillary Eminences, as to 
give a free Admiſſion to Taſtes. 

EY But 


* 


a — 
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(a) Ta 3 een Tor xvior, &c. Saporum genera,——dulcis, 
pinguis, auſterus, acerbus, acris, ſalſus, amarus, acidus. Theo- 
phr. de Cauſ. Plant. J. 6. c. 1. What may be the Cauſe of the 
Difference of Taſtes, he ſaith, is hard to aſſign, woregor yag 706 
dhe, &c. Utrum affefionibus Senſuum——an figuris, qui- 
bus finguli conſtant, ut Democritus cenſet, id. ib. Anpoxgiros d, 
Sc. Democritus- dulcem efſe ſaporem qui rotundus; acer- 
bum qui figurd magna ; aſperum qui multis angulis, &c. id. ib. 
&c. But of the Diverſities and Cauſes of Taſtes, ſee Dr. Grew, 
Lee. 6. and Dr. Wallis de Anim, Brut. c. 12. 

(b) Intellectus Saporum oft ceteris in prima lingua : Homini, 
& in palato. Plin. l. 11. c. 37. : 

The Opinions of the Anatomiſts concerning the Organ of 
Tafie, are various. Bauhin. T. Bartholin. Bartholette, Veſlinge, 
Deufinge, &c. place it in the laxer, fleſhy Parts of the Tongue. 
Our famous J barton, in the Gland at the Root of the Tongue: 
Laurentius in the thin Tunick covering the Tongue ; but the 
learned Malpigbi with great Probability concludes, becauſe 
the outward Cover of the Tongue is perforated, under which 
lie papillary Parts, (of which Mr. Gowper hath very good 
Cuts in his Anat. Tab. 13.) that in theſe the Taſte lieth. Mal- 
fighi's Words are, Quare cum dictis meatibus inſignibus occur- 
rant papillaria corpora, probabilius eft in his ullimo, ex ſubin- 
tranti fapido humore titillationem, & mordicationem quandam 


feri, que Guſtum efficiat. Malpig. Op. Tom. 2. De Lingua, 
pag. 18. = | 


3 Præ- 
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char. v. Of the Tae. 141 
But I ſhall ſay no more of this Senſe ; only a 
Word or two of its Conſent with the Smell, and 
the Situation of them both: Their Situation is in 
the moſt convenient Place imaginable, for the Diſ- 
charge of their Offices; at the firſt Entrance (c. 
in the Way to the grand Receptacle of our Food 
and Nouriſhment; to ſurvey what is to be ad- 
mitted therein; to judge between what is wholſome, 
and fit for Nouriſhment, and what is unſavou 

and pernicious. And for this End, the all. wife 
Creator ſeems to have eſtabliſned a great Conſent 
between the Eye, the Noſe, and Tongue, by or- 
dering the Branches of the ſame Nerves (d), to each 
of thoſe three Parts; as alſo indeed, to divers other 
Parts of the Body, which I may have Occaſion to 
mention in a more proper Place (e). By which 
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Præcipuum ac fere ſolum Guſtatiis organon eſt Lingua; cui ali- 
quatenus ſubobſcure tamen Palatum, & ſuperior Gulæ pars con- 
ſentiunt: in omnibus vero fibre nervoſæ immediata ſenſionis inſtru- 
menta ſunt. Quare obſer ware eſt, Linguam pre alia quavis parte 
infigniter fibroſam eſſe, etiam textura valdè porosã conſtare, in eum 
nempe finem, ut particulæ rei ſapide copioftus ac penitiùs intra Sen- 
ſorii meatus admittantur—— Nervi autem qui fibris Linguæ den- 
Uno intertextis famulentur, ac ſaporum impreſſiones Ty mewrwu 
eaiohyrnfiu communicant, ſunt——=Nervi e paribus tum quinto, 
tum nono; & ubigque cum dera propaginum ſerie per lotam ejus 
compagem diſtributi. Willis ibid. 0 = 

(a) Guſtatus, gui ſentire eorum quibus veſcimur genera debet, 
habitat in ea parte Oris, gud eſculentis & poculentis iter natura 
patefecit, Cic. de Nat. Deor. 1. 2. c. 56. Vide guogue ſupra, 
Note (5). Chap. 4. | | 
(4) Mulia hujus [quinti Paris] Nervi propagines Maſticatio- 


. 


nis operi deflinantur ; ideoque quoniam alimenta ingerenda non 
modo Guſtits, aſt etiam Olfatis & Visis examen ſubire debent, ab 
eedem Nero, cujus rami ad Palatum & Fauces miſii, Manduca- 
tronts negotium peragunt, propagines aliæ, velut eæploratrices, ad 
Nares & Oculos feruntur, nempe ut iſthac aliorum ſenſuum or- 
gana, etiam ad objecka Guſiis melius dignoſcenda probationum 
prom quibuſdam inſiruantur, Willis Nerv. Deſcrip. & Uſus, 
ap 22. | wt 
(2) See Book V. Chap. 8. 

| ; | (a) Mal- 
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Means, there is alſo the Guard that can be, ; againſt 
ernicious Food; foraſmuch, as before it is taken 
into the Stomach, it is to undergo. the Trial of 
three of the Senſes ; the Scrutiny of the Eye, the 
ſtrict Surveyor of its outward Appearance; and 
the Probation of the Smell and Taſte, the two 
ſevereſt Judges of its natural Conſtitution and Com- 


Poſition. 
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O99 Of the Senſe of Feeling (a). 
H Av IN fpent ſo much Time upon the othet 
116 Senſes, and therein given ſuch ample proofs 
of the. infinite Creator's Wiſdom ; I ſhall but-briefly 
- Notice of two Things relating to this lat 


One 


— IT / — 


(a) Malpigbhi is of this Opinion, that as Ta/e is performed 
by the Papillæ in the Tongue, ſo is Feeling by ſuch like Papillz 
under the Skin, From — Diſſections, and other Obſer- 
vations, he thus concludes, Ex his & ſimilibus widebatur ani- 
mus abunde certior redditus, earundem Papillarum pyramida- 
fium copiam, quas alias in Lingud deſcripſi, in locis præcipul 
acguifitiori Tattui dicatis reperiri, eodem progignt nervoſo & 
cuticulari corpore, fimulgue circumvolwvi reticulari involucro, & 
extimam cuticulam, veluti ultimum terminum attingere. 

Microſcopio quilibet in manũs dorſo pro ſudore orificia quedam miro 
ordine diſperſa intueri poteſt. circa que frequentia guædam capitula 
aſſurgunt; hec vero ſunt Papillarum fines, dum a cute aſſurgentes 
interpafitum ſuperant rete, fimulque extimam cuticulam. Hac re- 
petitis ſeftionibus deprehendi ; ex quibus non improbabiliter deducam, 
ficuti ex elatioribus=——papillis——in Lingud, Guftis Organon 
elicitur,— ita ex copiosd harum Papillarum congerie——in or- 
ganis, ubi maxime animalia Tatus motione afficiuntur, 


adæ- 


Cray. VI. f Feeling, 143 
One is its 5 and Nerves. F Or as all-Senſa- 
tion is performed by the Nerves (5), and indeed the 
other Senſes (performed by Nerves) are a Kind of 
Feeling; ſo is this Senſe of Feeling performed by 
Nerves likewiſe, ſpread in the moſt incomparable, 
curious Manner throughout the whole Body. But 
to deſcribe their Origin in the Brain, and Spinal- 
Marrow, their Ramifications to all the Parts; their 
Tnoſculations with one another; and other Matters; 
whereby not only the Senſe of Feeling is performed, 
but alſo animal Motion, and admirable Conſent and 
Harmony of all the Parts of the Body is effected: 
(To deſcribe, I ſay, theſe Things, ) would take up 
too much Time, and J have already, and ſhall, as I 
go along, give ſome Hints thereof. 
The other Thing I ſhall take Notice of, is, the 
Diſperſion of this Senſe throughout the Body, both 
without and within, The other Senſes, I have ob- 
ſerv'd, are ſeated in the very beſt Place for the Re- 
lief and Comfort, the Guard and Benefit of the 
Animal. And foraſmuch as it is neceſſary to the 
Being, and Well-being of the Body, that every Part 
ſhould be ſenſible of Things ſafe, or Things preju- 
dicial to itſelf; therefore, it is an admirable Con- 
trivance of the great Creator, to diſperſe this _ 
"© 


— 
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- edzquatum Jactüs organum ſufficienter haberi. Malpig. de ex- 
tern, Tact. Org. p. 26. Conſul, quoque ejuſd. Vit. p. 28. 

Theſe Obſervations of Ma/pighi, our late curious and dili- 
gent Mr. Cowper hath confirmed and given us very elegant 
Cuts both of the Skin, and the Papillæ, and the Nerves, 
Glands, &c. under it, from Microſcopical Obſervations. Vide 
Comper's Anat. Introd. and Tab. 4, | 

| (5) Although the Eye be the uſual Judge of Colours, yet 
ſome have been able to diſtinguiſh them by their Feeling. 
Puidam fuit qui venit ad M. Duc. Hetruriæ aulam, qui colores per 
Tatum cognoſcebat. Pro experimento velum ſericum, uniformiter 
textum, & pluribus coloribus tinckum, offerebatur, & weraciter de 
colore in ſingulis partibus judicabat. Grimald. de Lum. & Col. 
Prop. 43. iect. 59. b: 


(a) Taus 


144 Off Peeling. Book IV. 
of Feeling throughout every Part (c); to diſtinguiſh 
between Pleaſure and Pain; Things ſalutary, and 
Things hurtful to the Body. © 
Thus in the five Senſes of Animals, we have an 
OEconomy worthy of the Creator, and manifeſtly 
demonſtrating his Power, - Wiſdom, and Indulgence, 
For whether we conſider the Mechaniſm of the Or. 
gans, or the great Uſe and Convenience of each 
Senſe, we find it noble and grand, curious and ar- 
tificial; and every Way worthy of its infinite Ma- 
ker, and beyond the Wit and Power of any Thing 
but a Gop: And therefore we muſt even deny our 
Senſes, by denying them to be God's Handywork, 
- And now. from thoſe chief Machines of animal 
Performances and Enjoyments, the five Senſes ; let 
us paſs to another Thing in common to all the ſen- 
fitive Creatures, which is Reſpiration. A 


(e) Tactus autem foto corpore equabiliter fuſus eff, ut omnes 
ickus, omneſque nimios & frigoris & caloris appulſus, ſentire peſ. 
nus. Cic. ubi ſupra. | 

Tactus ſenſus omnibus eſt, etiam quibus nullus alius; nam & 
Oftreis, & terreflribus Vermibus guogue. Exiſtimaverim omnibui 
ſenſum & Gufſlatũs e. Car enim alios alia ſapores appetunt ? 
in quo vel pracipua Nature arcbitectio. Plin. Nat, Hitt, I. 10. 
Is. - | 
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F all £71 Acts of "RE Life, this is one of 
the chief, and moſt neceſſary. For whatſo- 


ever hath Animal Life, hath alſo the Faculty of Re- 


ſpiration, or ſomewhat equivalent thereto (a). In- 
| deed 
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(a) The Uſes aſſign'd to Reſpiration by all the Anatomiſts 
before Maſ/pighi's Diſcoveries of the Structure of the Lungs, 
are ſo various, and many of them ſo improbable, that it would 
be frivolous to recount them. But the more eminent modern 
Anatomiſts aſſign theſe Uſes. Willis thus ſums up his Opinion, 

Præcipua Pulmonum funct io, & uſus ſunt, ſanguinem & atrem 
fer totas partium compazes, intimoſque receſſus, atque ductus quoſ- 
que minutiſſimos traducere, & ubigue invicem committere ; in eum 
nempe finem ut ſanguis venoſus & circuitu redux, & chymo recenti 
dilutus ——=tum perfectius miſceatur & welut ſubigatur, tum po- 
tiſinum ut /ecundum amnes ſuas partes ab azre nitroſa de novo ace 
ce gatar. Pharmziceut. P. 2. Set: 1. C. 2. S. 2. Mayow faith 
rig h tha: one gr-nd Uſe of Expiration is, Ut cum azre ex- 
fi ian wapores & ſanguine exhalantes, fimul exſuſfientur. 
Ani 2+ tr Inſoiration, that it conveyeth a nitro-aerial Ferment 
to ge Biood, to which the Animal Spirits are owing, and all 
Meſcular- Motion. Mayow de Reſpir. p. 22, fc. mea Edit. 


. 50mewhat of the Opinion of theſe two laſt cited, if I mi- 


|::e not (it being long fince I read their TraQts, and have 
them not now at hand,) were Ent, Syſviu:, Swammerdam, Die- 
nme oroet, and my Friend Mr. Ray, , an unpubliſh'd Trad of 
his, and his Letters now in my Hands. . 

But our Dr. Thurſton, for gocd Reaſons, rejects theſe from 
being principal Ules of Reſpiration, and thinks, with great 
Rea on, the principal Uſes to be, to move, or paſs the Blood 
from the right to the left Ventricle of the Heart. Upon 
which account Perſons hanged, drowned, or firangled by 
Catarrhs, fo ſuddenly die, namely, becauſe the Circulation 
of their Blood is topped. For the ſame Reaſon allo it is, 
that Animals die ſo ſoon in the Air Pump. Among other Proofs 
he inftanceth in an Experiment of Dr. Croon;.Profefſc Greſ>. 
which he made before our 7 S. by ſtrangling a Pullet, — 

: 8 
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deed ſo congenial is this with Life, that Breath 
and Life are in Scripture Phraſe and Common 

TEN Speech 


ä 


„ 


* * was r 


that not the leaſt Sign of Life appeared; but by blowing 
Wind into the Lungs through the Trachea, and ſo ſetting the 
Lungs a playing, he brought the Bird to Life again. Another 
Experiment was once tried by Dr. Walter Needham, before 
Mr. Beyle, and others at Oxford, by hanging a Dogs ſo that 
the Heart ceaſed papring: But haſtily opening the Dog, and 
blowing ind into the Ductus Pecquelianus, he put the Blood 
in Motion, and by that means the Heart, and ſo recovered 
-the Deg to Life again. Vid. Thurſtan de Reſpir. U/. p. 60, and 
63. med Edit. „ Bs : e 
Bauch an Experiment as Dr. Croon's, my Friend the late juſtly 
renowned Dr. Hook ſhewed alſo our Royal Society. He cut away 
the Ribs, 1 and Pericardium, of a Dog; allo the 
_ Topof the Wind-pipe, that he might tie it on to the Noſe 
of a Pair of Bellows; and by blowing into the Lungs, he re. 
ſtored the Dog to Life; and then ceaſing blowing, the Dog 
would ſoon fall into dying Fits; but by blowing again, he 
_ recovered ; and fo alternately would die, and recover, for a 
* conſiderable Time, as long and often as they pleaſed. Phily, 
Tranf. Ns 28. / . ᷣ OT 70 
For the farther - Confirmation. of Dr. TBurſton's Opinion, the 
--Ingenious Dr. Mu/zrave cut off, and cloſe ſtopped up the 
Wind- pipe of a Dog with a Cork, and then threw open the 
' Thorax ; where he found the Blood ſtagnating in the Lungs, 
the Arteria Pulmonaris, the Right Pentricle and Auricle of the 
Heart, and the two great Trunks of the Cava, diſtended with 
Blood to an immenſe. Degree; but at the ſame Time, the Venn 
Pulmonaris, the Left Ventricle and Auricle of the Heart in a 
manner empty, hardly a ſpoonful of Blood therein, Phil. 
_ Tranſ. No 240. Or both the Experiments may be together 
met with bo Logue h 7, Li 
This Opinion of our learned Thurflon, the late learned F. 
mullerus eſpouſed, who being Particular in reckoning up the 
Uſes of Reſpiration, I ſhall therefore the more largely cite 
him. Reſpiration, faith he, ſerves, 1. Ad Olfadtum. 2. di 
Screatum & Sputationem. 3. Ad Oſcitationem, Tufſim, Ster- 
nutationem, Emunctionemgue. 4. Ad liquiderum Sorbitiontn, 
Suck ionembe. 5. Ad Loquelam, Cantum, Clamorem, Rijun, 
_ Fleium, Flatum, &c. 6. Ad facum Alvi, Urine, Fetis Ms. 
lave, necion Secundinarum expulſionem, 7. Ad promo ven 
- Pentriculi, Inteſtinorum, Lacteorumque vaſorum, c, contenta. 
8. Ad halitns gqueos Sanguinis e pulmonibus, atris ope, 2 ; 
1 -: I + ES tands, 
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Speech taken as ſynonymous Things, or at leaſt, 


neceſſary Concomitants of one another. Me- 
—— — — — non nnme tn ennrn——nnn, 


tands. q. Ad Diapnozn. 10. Ad exactiorem Chyli, Lymphe- 
que, necnon Sanguinis——miſcelam. 11. Ad contiliandum ſan- 
guini coctineam rubedinem, &c. 12. Nec moros? negabi- 
mus, at rem - pulmones, &. ſanguinem illos tranſcurrentem, 
minis calida reddere, & c. 13. Judd denique atr ſanguin fin- 
gulis Reſpirationibus aliquantill; ſui parte, admixtus, pauciſſimas 
quaſdam in fpirituum animalium ' elaboratione particulas ſimul 
contribuat, All theſe Uſes, altho* of great Conſequence, yet 
he thinks rather conduce to the Veil Being, than the Being 
of the Animal; becauſe without any of them, the Animal 


grouſe Wits. - But Dr. Drake with great Judgment, and much 


eight of the Incumbent 
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148 / Regpiralion. | Boox IV. 
ſes (b) expreſſeth: Animal. Life, by ¶ Tb Breath of. Life.] 
Saith he, Gen. vii. 21, 22. All Fleſh that moveth on the 
Earth, Fowl, Cattle, Beaſt, creeping Things, and Man; 
all in whoſe Noſtrils as the Breath of Life in the dry 
 _ Land died. So the Pſalmiſt, P/al. civ. 29. Thou takef 
away their Breath, they die. So grand an Act there. 
fore in common to all Animals, may juſtly deſerve a 
Place in this Survey of the Works of Gov in the 
Animal-Kingdom. | 8 | 
And here I might launch out into an ample De- 
ſcription of all the Parts miniſtring to this neceflary 
Act, and ſhew the curious Contrivance, and artifi- 
cial Structure of them; but a tranſient View ſhall 
ſuffice. I might begin with the outward Guards, 
the Noſe and Mouth; but theſe have been already 
touched upon. But the exquiſite Mechaniſm of the 
Larynx, its Variety of Muſcles, its Cartilages, all 
ſo exquiſitely made for the Purpoſe of Reſpiration, 
and forming the Voice (c), are very admirable : And 
| Da no 
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blow the Fire. This Experiment I take Notice of here, be- 
cauſe (beſides the Illuſtration it gives to Reſpiration) that 
great Genius ſeems to have had a truer Notion of this Phen- 
menos, than was very common then, viz. about the Year 1677, 
or 78; as alfo, becauſe I have in ſome Authors met with the 
Tame Experiment, without mention of Dr. Vill, whoſe I take 
it to have been. | es 
Another Uſe of great Conſideration, the already commended 
Dr. Cheyne aſſigns; namely, to Form the elaſtick Globules of 
which the Blood principally conſiſts, without which there 
would be a general Obſtruction in all the capillary Arteries. 
Cbeyne s Philoſophical Principles of Natural Religion; or Harris: 
Lex. Tech. in Lungs. 79 5 
(b) Gen. ii. 7.—vi. 17. and vii. 15. . | 
(e) Becauſe it would be endleſs to ſpecify the curious Me- 
chaniſm of all the Parts, concurring to the Formation of the 
Voice; I ſhall therefore for a Sample note only two Things: 
1. There are thirteen Muſcles provided for the Motion of the 
five Cartilages of the Larynæ. Gibſ. Anat. l. 2. c. 14. a Sign of 
the careful and elaborate Proviſion that is made for the Voice. 
2. It is a prodigious Faculty of the Glottis, in contracting and 
dilating itſelf with ſuch Exquiſiteneſs, as to Form all 1 
| 3 5 For 
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CAP. VII. Of Reſpiration, 149 
no leſs ſo is the Tongue (d), which miniſters to 
that, and many other Uſes too.. 
Next, the Fabrick of the (e) Trachea deſerves 
eſpecial Remark. Its Valve, the Epiglottis on the 
in binn ure inet 10 3mm 82 Top, 
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Far (as the ingenious Dr. Keil ſaith,) ſuppoſing the 7 Di. 
flance of the tao Sides of the Glottis, to be one tent Part of an' 
Inch in ſounding twelve Notes, (io which the Voice eafily reaches; 
this Line muff be divided into twelve Parts, each of which gives 
the Aperture requifite for ſueh a Note, with à certain Strength. 
But if we conſider the Sub-divifion of Notes, into which the Voice 
can run, the Motion of the Sides of the Glottis is fill vaſtly nicer. 
Fer if iauo Chords ſounding exactly Uniſons, one be ſhortened one 
tavo thouſandth Part of its Length, a juſ Far will perceive the 
Diſagreement, and a good Voice will found the Difference, which is 
ene one hundred and ninety fixth Part of a Note. But ſuppoſe the 
Voice can divide a Note into a hundred Parts, it follows that the 
different Apertures of the Glottis actually divide the tenth Part of 
an Inch into twelve hundred Parts, the Effe of each of which pro- 
duces a ſenfible Alteration upon a good Ear, But becauſe each Side 
of the Glottis moves Juſt equally, therefore the Diviſions are juft 
double; or the Sides of the Glottis, by their Motion, do actually 
divide one-tenth Part of an Inch into two-thouſand four-hundred 
Parts, Keil's Anat. cap. 3. ſect. 7. | | 

(aA) Among the Inſtruments of Speech, the Tongue is a ne- 
ceſſary one; and ſo neceſſary, that it is generally thought no 
Speech can be without it. But in the third Tome of the Ephem. 
Germ. is Pabliſhed, Fac. Roland: Aglofſoſtomographia, tus De- 
fſeriptio Oris fine Linguda quod perfectè liquitur, & reliquas ſuas 
functiones naturaliter exercet. The Perſon deſcribed is one Pet. 
Durand, a French Boy of eight or nine Years old, who at ſive or 
ſix loſt his Tongue by a Gangrene, occafion'd by the Small-Pox : 
Notwithſtanding which, he could (as the Title faith) ſpeak 
perfectly, as alſo taſte, ſpit, ſwallow, and chew his Food; but 
this latter he could do only on that Side he put it into, not 
being able to turn it to the other Side of his Mouth. 

In the ſame Tra, Chap. 6. is this Obſervation of Ventrilo- 
uus Perſons ; Memini we @ quodam ſat celebri Anatomico audi- 
 viſſe, dum de duplicatura Mediaſtini ageret, fi Membrana ifia du- 
plex naturalitèr unita in duas partes dividatur, loguelam quaſi ex 
Pectore procedere, ut circumſtantes credant Dænoniacum hunc, aut 
Sternomythum. | 5 3 
le) The Variation of the Nind pipe is obſervable in every Crea- 

ture, according as it is neceſſary for that of the Voice. In an 
_ Urchin, which hath a very ſmall Voice, it is hardly more than 
naembranous: And in a Pigeon, which hath a low and ſoft 
| | L 3 5 Note, 
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150 e Reſpiration, Box IV. 
Top, to fence againſt all Annoyances; its cartiläagi- 
nous Rings (F) nearly environing it, with its mem. 
branous Part next the Gullet, to give the freer Paſ. 
ſage to the Deſcent of the Food. And laſtly, Its 
inner Tegument, of exquiſite Senſe, to be readily af- 
felted with, and to make Efforts againſt every thing 
that is hur tful Or offenſive 5 theſe, I lay, do all juſtly 
deſerve our Admiration., Td E | | | 
And no leſs prodigious are the Parts farther with- 
in; the Brouchi, the Veſiculæ (g), with their muſ- 
8 88 cular 
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Note, it is partly cartilaginous, and partly membranous. In an 
Owl, which bath @ good audible Note, it is more cartilaginous ; 
but that of a Jay bath hard Bones inſtead of Cartilages ; and fa 
of a Linnet : Whereby they hae both of them a louder and ftronger 

Note, &C. Xo Wt | 2 1 1 | 
De Rings of the Wind-jipe are fitted for the Modulation of 
the Voice: For in Dogs and Cats, which in the Expreſſion of 
divers Paſſions uſe a great many Notes, (as Men do,) they are 
open and flexible, as in Man. M hereby all, or any of them, art 
dilated or contracted, more or lefs, as is convenient for a higher 
or deeper Note, &c. æubereas in ſome other Animals, as in the 
Japan- Peacock, which wufeth hardly more than one ſingle Note, 
2 are entire, &c. Grew's Coſmolog. Sacr. Book I. Chap. 5. 

ect. 9, 10. . Hs? 
10 5 It is a farther manifeſt Indication of ſingular Deſign in 
the cartilaginous Rings cr the Aſera Arteria, that all the 
Way where they are contiguous to the Oe/opbagus, they are 
membranous, to afford an eaſy Paſſage to the Food]; but after 
that, in the Bronchi; they are, ſome completely angular, ſome 
triangular, &c. And another obſeryable is, the lower Parts 
of the ſuperior Cartilages, receive the upper Parts of the in- 
ferior in the Branchi; whereas in the Y/pera Arteria, the Car- 
tilages run and remain Parallel to one another; which is a 
noble Difference or Mechaniſm in this (in a Manner) one and 
the ſame Part, enabling the Lungs, and Bronchi, to contract 
themſelves in Expiration, and to extend and dilate themſelves 

rc ones: n 
(e) I ſhall not here intrench ſo much upon the Anatomiſt's 
Province, to give a Deſcription of the Lungs, altho' it be a 
curious Piece of God's Workmanſhip ; but refer to Signior 
Malpighi, the firſt Diſcoverer of their Ye/icu/z in 1660, in his 
two Letters to Borelli de Pulmon. Alſo to Dr. Wiilis's Pharm. 
| | | rat, 
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lar Fibres (5), as ſome aſſert they have, together 
with the Arteries and Veins, which every where ac- 
company the airy Paſſages, for the Blood to receive 
there its Impregnations from the Air. 
r of eee Paci 


" 


— ; 4 ** . 4 th. 


"EN rs A 
0 


rat. Pag. 2. Sect. 1. Cap. 1. de Reſpir. Orig. & U/. who as he 
wrote after Malpigbi, ſo hath more accurately deſcribed thoſs 
Parts; and to Mr. Cowper's Anat. Tab. 24, 25. And if the 
Reader hath a mind to ſee what Oppoſition Signior Malpigbi's 
Diſcoveries met with at Home and Abroad, and what Contro- 
verſies he had on that Account; as alſo his Cenſures of Dr. Wil. 
lis's Deſcription”. and Figures, he may conſult Malpigbi's Life 
written by himſelf, Pag. 4. to 21. | 

That the Lung, conſiſt of YVeficulz, or Lobuli of Veſiculæ 
admitting of Air from the Brenchi, is viſible, becauſe they 
may be blown up, cleanſed of Blood, and fo dried. But 
Mr. Convper faith, he could never part the Labuli, (ſo as to 
make Dr. Willis's Fig. 1. Tab. 3. & 4.) ſo that probably the 
Veſiculæ are contiguous to one another throughout each Lobe 
of the Lungs. And not only Air, but Diemerbroeck proves, 
That the Veſiculæ admit of Duſt alſo, from two Aſthmatick 
Perſons he opened; one a Stone-cutter's Man, the Veſiculæ of 
whoſe Lungs: were ſo ſtuffed with Duſt, that in cutting, his 
Knife went as if through an Heap of Sand; the other was a 
Feather-driver, who had theſe Bladders filled with the fine 
Duſt or Down of Feathers. _ | f ; 

e) There is a conliderable Difference between Dr. Wilks, 
and Etmuller, vis. Whether the Veſiculæ of the Lungs have 
any muſcular Fibres, or not? Etmuller expreſly ſaith, Nullas 
Fibras muſculoſas, multo minus rubicundam Muſculorum compa- 
gem | ſant enim Veſicule albidæ & fere diaphane) in ipſis reperiri. 
Ubi ſupra, cap. 6. ſe&. 2. And afterwards, ſect. 3. Pulmones 
e molles flexileſque muſculoſis fibris ceu propriæ explicationis or- 
ganis deſtitutos. But Dr. Willis as expreſly aſſerts, they have 
muſculous Fibres, and aſſigns an excellent Uſe of them; Cel- 
lulæ iſtæ veficulares, ut niæus pro expiratione contractiwos edant, 
etiam fibras, uti per Microſc:pium plane conſpicere eft, muſculares 
cbtizent. Ubi ſupra, ſe&. 16. And in the next Section, Vr pro 
data occafione majorem atris copiam exſufflent, aut materiam ex- 
tuſiendam ejiciant, fibris muſcularibus donatæ, ſeſe arctiùs contra- 
bunt, contentaque fua penitds exterminant. Et enim ordinariæ 
pectoris Syſtolæ, quas muſculorum relaxationes ex parte efficiunt, 
acrem forſan totum à Trachea & Bronchiis, haud tamen d Veſicu- 
lis, quãgue vice ejiciunt: propler has (quoties opus erit) inanien- 
das, & totius Peckoris cavitas plurimùm anguſtatur, & cellulæ ipſæ 
veficulares d propriis fibris conſtrictis coarttantur, | 
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152 G Of Reſpiration. | "Book IV, 
From hence I might proceed to the commodious 
Form of the Ribs (i), the curious Mechaniſm of 
the Intercoſtal- Muſcles (&), the Diaphragm, and 
all the other Muſcles (J), miniſtring both to the 
ordinary, and extraordinary Offices of Ref] — | 
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i) Circa Bos motus [DVeil. Pectoris dilationem, &fc.) divini 
Conditoris mechanicen, ad regulas Mathematicas plane. adaptan, 
ſatis admirari non poſſumus; ſiguidem nulla alia in re manife. 
Ait, O Oeèg yewpereriv detur. Quippe cum pectoris, tum am- 
pliatio, tum coarctatio d quibuſdam Muſculis (quorum munus 
unicum eſt contrabere) per ici debeat; res ita inſtituitur, ut fæ 
gue thoracis, velut parallelogrammi oblongi verſus cylindrum in 
cur dati, latera efformant, in fguram modo quadratam, cum an- 
gulis rectis, pro pectoris ampliationg ; meds in rbomboeidem, cum 
angulis acutis pro ejuſdem contraction, ducantur, &c. Willis, 
ubi ſupra, ſect. 28. | Ws 

Galen having ſpoken of the Parts miniſtring to Reſpiration, 
concludeth, Nihil uſquam a Natura ullo pacto per incurian, 
fuilſe træteritum, que cum omnia preſentiret & provideret, que 
fant. necefſaria_ illa, quæ cauſa alicujus extiterunt, conſecutura, 
omnibus inſiaurationes parare occupavit, cujus apparatus copioſa fa- 
cultas admirabilem Sapientiam tejiantur. De Uſ. Part. I. 5. c. 15. 
See alſo J. 6. c. 1. ; 4 N 

(4) For the Structure of the Iatercoſtals, Midriff, &c. I ſhall 
refer to Dr. Villis, and other Anatomiſts. But Dr. Drake tax- 
eth Dr. Willis with an Error, in fancying there is an ' Oppoſition 
in the Office of the Intercoſlals, by reaſon that the Fibres of 
the external and internal Intercoſtals decuſſate; that therefore 
the external ſerve to raiſe the Ribs, the internal to draw them 
down. But Dr. Drake is of Steno's, and Dr. Mayow's Opinion, 
That notwithſtanding the Decuſſation of their Fibres, the 
Power they exert upon, and the Motion they effect in the Ribs, 
is one and the ſame. Drake's Anat. l. 2. c. 7. and J. 4. c.5. 
Mayow de Reſpir. c. 7. TRE Dy 
(/) Altho' Dr. Drake, and ſome others, deny the Inter- 
coftals being Antagoniſt-Muſcles, as in the preceding Note; 
yet they, and moſt other Anatomiſts that I have met with, 
attribute a conſiderable Power to them in the Act of Reſpira- 
tion, as they do alſo to the Subclavian and Triangular- 
Muſcles; but the learned Etmuller denies it for theſe three 


| Reaſons, 1. Quia reſpirando nullam in illis contractionem ſentio. 


2. Quia fibi invicem non adducuntur, c. 3. Nuia 


Cofls omnes ab alits modò enarratis muſculis moventur, idque 
— ; « | fimu 4 
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Cuae, VII. Of | Reſpiration: 153 
But paſſing them by, I ſhall ſtop at one prodigious 
Work of Nature, and manifeſt Contrivance of the 
Almighty Creator, which although taken Notice of 
by others (m), yet cannot be eaſily paſſed by in the 
Subject I am upon; and that is the Circulation of 
the Blood in the Fxtus in ihe Womb, ſo different 
from the Method thereof after it is Born. In the 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpiration, 
there are two Paſſages (n) on Purpoſe for the Tranſ- 
miſſion of the Blood without paſſing it through the 
5 | i Lungs. 
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mul, c. Intereaſtales itaque, necnon Subclavios Muſculos Cof- 
tir, parietum inſtar, ad complenda interſtitia intercoſtalia, pectuſue 
integrandum, ac Coflas connectendas, intertectos e, probabiliter 
concludo; quo munere triangulares etiam- Fungi, ration con- 
ſentantum eft. Etmul. Dillert 2, cap. 4. ſect. 6 

But as to the Uſe of the Triangular- Mauſele in Reſpiration 
we may judge of it, from its remarkable Size and Uſe in a 
Dog; of which Dr. Willis gives this Account from Fallopius e 
In Homine parvus aded & ail ite ¶ Muſculus] ef, ut viz pro 
Muſeulo accipi queat : in Cane per totum os pectoris protenditur, & 
cartilagines omnes, etiam verarum Coftarum flerno inoſculatas, oc- 
cupat: Cujus diſcriminis ratio divinam circa Animalium fabricas 
Providentiam plane indigitat. Quippe cùm hoc animal, ad cunſus 
velociſſimos & diu continuandos natum, quo ſanguis, dum intenfius 
agitatur, rite accendatur eventileturque, atrem celerrime & fortiter 
uti inſpirare, ita etiam exſpirare debet——idcirco propter hunc ac- 
tum firmias obeundum (cujus in Homine haud magnus eff ufus) 
muſculus caninus molem ingentem & tanto oferi parem ſortitur. 
Willis, ubi ſupra, ſect. 32. = ö 
lun) Ray's Wiſdam of God in the Creation. Pag. 343. 

(2) Mr. Cheſelden, an ingenious and moſt accurate Anato- 


1 miſt, having ſomewhat Particular in his Obſervations about 


the Circulation of the Blood through the Heart of the Fæ- 
tus, ſhall preſent the -Reader with ſome of his Obſervati- 
ons, which he favoured me with the Sight of. The Blood 
lſaith he) <vhich is brought to the Heart by the aſcending Cava, 
paſſes out of the Right Auricle into the Left, through a Paſſage 
called Foramen Ovale, in the Sceptum [common to them 
both] avithout paſſing through the right Ventricle (as after the 
Birth) aubile the Blood from the deſcending Cava paſyth —_— 

3 | the 
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154 Of Reſpiration, Boon IV, 
Lungs. But as ſoon as the Fazus is born, and be. 
come thereby a perfectly diſtinct Being, and breathes 
for itſelf, then theſe two Paſſages are ſhut up; one 
nearly obliterated, the other becomes only a Liga- 
ment, except in ſome Creatures that are Amphibi. 
ous, or are forced to lie long under Water, in whom 
theſe Paſſages prohably remain open (o)). 
And now what Action of any rational Creature, 
what is there in 4 Man's Life, that doth more 
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tbe Right. Auricle. and. Ventricle into the Pulmonary Artery, and 
thence into the Aorta through the Duct, betwixt that and the Pul- 
monary, Artety, called Ductus Arterioſus, aut a, mall Portion 
of the, Blood, thrown into the Pulmonary Artery paſſeth through 
the Lungs, no more than is ſufficient to keep. open the Pulmonary 
Vefſets.  - Thus both Ventricles. are employed in driving the Blud 
thro the Aorta to all Parts of the Fœtus, and to the Mother 
too, ' But after the Birth, the Blood being to be driven from the 
Aorta thro! the Fœtus alone, and not the Mother too, one Ven- 
tricle hecumes ſufficient, whilff the other is employed in driving 
the Blood thro the Lungs, the Ductus Arterioſus being ſhut up by 
means of the Alteration. of its Poſition, which happens to it from 
the raiſmg of the Aorta by the Jungs, when they become inflated. - 
After that the Blood is thus, driven into the Lungs, in its Return it 
ſouts. the Valve of the Foramen Ovale againſt the Foramen it 
Self, to whoſe Sides it ſopn adheres, and ſo flops up the Paſſage. 
The Ductus Arteriofus, or. Ductus Arterioſus in Ligamentum 
verſus, 7s ſeldom to be diſcerned in adult Bodies, but the Figure of 
the Foramen Ovale 7s never obliterated. "OM 
(e) It hath been generally thought to be not improbable, 
but that on ſome Occaſion the Foramen Ovale may remain 
open in Man. In a Girl of four or five Years of Age, Dr. Connor 
found it but half cloſed, and in the Form of a Creſcent. 
And he thinks ſomewhat of this Kind might be in the 
Perſon ' whoſe Skeleton was found to have no Joints in the 
Back Bone, Ribs, c. Of which a Deſcription, with Cuts, 
may be found in Phil. Tranſ. No 215. And more largely in his 
Difſert. Med. Phyſ.. de flupendo Offium coalitu, where he adds 
to the Girl, in whom the For, Ov. was nat ſhut, a like Ob- 
ſervation of another Girl he opened at Oxford of three Years 
Old; Ja gud Foramen Owale fere erat occluſum, in medio la- 
men, exili foramine, per quod Turundem facile tranſmifi, erat 
| | | ; perviumy 
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plainly ſhew” Deſign; Reaſon, and Contrivinba; 
chan this very Act of Nature doth the Contrivance 


4 1 q f b 
* 4 4 — , 4 , : 
- 2 | 
„** . 

| * — 2 Py 4 PM ; 

a — — — - * — — ** 4 
N 1 \ an a , n 
& 1 | | 
- 


pervium, p. 30. 80 Mr. Cowper (than whom none more accu- 
rate and better Judge) faith, I have often found the Foramen 
Ovale open in the Adult. Anat. Append. Fig. 3. But Mr. CB 
eden is of a different Opinion, of which in the following 
Nod. e, 2919363 10 [0081151972 58 

From ſomewhat of this Cauſe, I am apt to think it was 
that the Tronninghol/m Gardiner eſcaped drowning, and ſome 
others mention'd by Pechlin. His Stories are, Hortulanus 
 Tromingholmenfts etiamnum <vivens, annos natus 65 pro illa 
tate ſatis adbuc walens & wegetus, cam ante 18 annos, alii in 
aquas delapſo opem ferre wellet, forte fortund & ipſe per glaciem 
incautius procedens, aquas incidit 18 ulnas profundas: ubi ill, 
corpore erefta" "quaſi ad perpendiculum, pedibus fundo adbæ fit. 
Conſtitit fic per 16 horas, antequam produceretur in auras. 
Dixit autem, ſimul ac infra aquaram ſuperficiem fuit demer- 
ſus, flatim obriguiſſe totum, &, fs quem tum habuit motum & 
ſenſum, amiſiſſe, niſi quod ſonantes Stockolmit campanas etiam 
ſub aguis obſcurius percipere ſibi fit viſus. Senſit etiam, ſtatim 
ſeſe velut weſiculam ori applicaſſe, aded ut aqua nulla os pene- 
traverit, in aures verò tranſitum, etiam ſentiente illo, habue- 
rit ; atque inde auditum ſuum debilitatum aliquandiu . Hoc 
flatu dum 16 horas per manſit fruſird guæſitus tandem repertum, 
conto in caput infixo, cujus etiam ſenſum ſe habuiſſe dixit, fun- 
do extraxerunt, ſperantes ex more aut perſuaſione gentis revi- 
Gurum effe. Itague pannis limeiſque productum obvoluunt, ne 
arre aamitti paſſit pernicieſus  futurus ſubito illapſu: cufloditum 
fic ſatis ab abre ſenſim ſenſimque tepidiori loco admovent mox 
calidis adoriuntur faſciis, fricant, radunt, & ſuffaminatum 
tot horis ſanguinis corporiſque motum negotiosd illa opera redu- 
cunt : denique antapoplecticis & genialibus liguoribus vitæ red- 
dant & priſtinæ mobilitati. Retulit is atque oftendit ſe etiam- 
num in capitè circumferre veſtigia violentiæ a conte illatæ, & 
ccphalalgiis wvexari graviſimis. Et propter hunc ipſum caſum, 
 Feligioze d popularibus, & bujuſce rei teſtibus probatum, Sere- 
nim, Reginæ matris munifcentid & annuo ftipendio eft dona- 
1 & Sereniſ. Principi ——oblatus vious ſui tei. 
Conſgnatam manu habes Hiftoriam D. Tilaſii, Biblioth. Reg. 
Prejeti, qui teftatus eft ſe prenoviſſe mulierem, que tres ipſos 
dies ſub aquis Halit, & fimilem in modum, quo Hortulanus ille, 
reſuſcitata, adiuc dum lucis plend fruitur uſurs, Accedit Nob. 
Barmanni- /Jides, qui confeſſus eft e in pago Boneis 
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150 . Of Reſpiration. Book IV. | 
and Deſign of the great Gop of Nature? What is 
Thought and Contrivance, if this be not? Namely, 
That there ſhould be a temporary Part in the Body, 
made juſt for the preſent Exigence; to continue 
whilſt there is Oecaſion for it, and to ceaſe when 
there is none; in ſome Creatures to remain always, 
by Reaſon of their amphibious Way of Living, and 
in Land-Animals (purely ſuch) to ceaſe. 
Another excellent Contrivance, a-kin to the laſt, 
is, for the Preſervation of ſuch Creatures whoſe Oc- 

EF wh caſions 
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farochiæ Pithoviæ concionem frequentaſſe funebrem, in qua, dun 
acla recenſeret Praco Senis cujuſdam ſeptuagenarii Laur. Jonx 
—audiyerit ex ore Concionatoris, vivum eum, adoleſcentem 17 
annorum, aquis ſubmerſum, 7 demum hebdomadg. (rem prodigioſam |) 
extraftum ad ſe rediifſe vivum & incolumen. Pechlin. de Aer. 
& Alim. def. c. 10. . ; | 

Shall we to this Cauſe, or to the Offification, or more than 
ordinary, Strength of the Wind-Pipe, attribute the Recovery 
to Life of Perſons hanged ? Of which Pechlin gives an In- 
ſtance that fell under his own Knowledge, of a Woman hanged, 
and in all Appearance dead, but recovered by a Phyſician ac- 
cidentally coming in, with a plentiful Adminiſtration of Hir. 
Sal. Armon. Pechl. ib. c. 7. And the Story of Anne Green, 


executed at Oxford, Dec. 14, 1650, is ſtill well remember'd a- 


mong the Seniors there. She avas hanged by the Neck near half 
an Hour, ſome of her Friends in the mean Time thumping ber on 
the Breaſt, others hanging with all their Weight upon her Legs, 
Sometimes lifti: g her up, and then pulling her down again with a 
Judden Firk, thereby the faoner to diſpatch her out of her Pain; 
as her printed Account wordeth it. After ſhe was in her 
Coffin, being obſerved to breathe, a luſty Fellow ſtamped with 
all his Force on her Breaſt and Stomach, to put her out of her 
Pain. But by the Aſſiſtance of Dr. Peity, Dr. Willis, Dr. Ba- 
t5zrf, and Dr. Clark, ſhe was again brought to Life. I my- 
ſelf ſaw her many Years after, after that ſhe had (I heard) born 
divers Children. The Particulars of her Crime, Execution, and 
Reſtauration, ſee in a little Pamphlet, called News from the + 
Dead, written, as I have been informed, by Dr. Batburſt, 
{afterwards the moſt vigilant and learned Preſident of Trinity 
College, Oxor,) and publiſhed in 1651, with Verſes upon the 
Occaſion. e 


(p) The 
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caſions frequently . neceſſitate them to live without, 
or with but little Reſpiration: Fiſhes might be 
named here, whoſe Habitation is always in the 
Waters; but theſe belong to an Element which I 
cannot at preſent engage in. But there are many 
Animals of our on Element, or partly ſo, whoſe 
Organs of Reſpiration, whoſe Blood, whoſe Heart, 
and other Inſtruments of Life, are admirably ac- 
commodated to their Method of Living: Thus ma- 
ny amphibious Creatures (2), who live in Water 
as well as Air; many Quadrupeds, Birds, Inſects, 
and other Animals who can live ſome Hours, Days, 
yea, whole Winters, with little or no Reſpiration, 
in a Torpitude, or ſort of Sleep, or middle State 
between Life and Death: The Proviſion made for 
theſe peculiar Occaſions of Life, in the Fabrick of 
the Lungs, the Heart, and other Parts of ſuch 

Tet BEES Creatures 
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© (p) The Sea-Calf hath the Foramen Ovale, by which Means 
it is enabled to -ftay long under the Water, as the Pariſ. Ana- 
tomiſts. Ot which ſee in Book VI. Chap. 5. Note (c). 5 

But the fore- commended Mr. Che/e/den, thinks the Foramen 
Ovale is neither open in amphibious Creatures, nor any adult 
Land-Animals. When 1 frſi (faith he) applied myſelf to the 
D:/etion of human Bodies, I had no Diftruſt of the frequent Ac- 
counts of the Foramen Ovale being open in Adulis; but I find 
fince, that 1 miſtook the Oſtium Venarum Coronariarum for the 
Foramen The like I ſuppeſe Authors have done, wwho aſſert that 
it is always open in amphibious Animals; for we have made dili- 
gent Enquiry into thoſe Animals, and never found it open. Neither 
would thut (as they imagine) ſerve theſe Creatures to live under 
Water, as the Feetus doth in Utero, unleſs the Ductus Arterioſus 
was open alſo. | " 2 5 

This Opinion of Mr. Che/2/den hath this to render it pro- 
bable, That the O/tium Yenarum Coronariarum is ſo near the 
Foramen Ovale, that without due Regard, it may be eafily 
miſtaken for it. Such therefore as have Opportunity .pf-.ex- 
amining this Part in amphibious Animals, or any other Subject, 


ought to ſeek for the Ofiun, whenever they ſuſpect they have 
met with the Foramen, | 


Of 
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x58 , Reſpiration. -;Boox Iv. 
Creatures (2), is manifeſtly the Work of him, whe 
as St. Paul ſaith (7), Giveth to all Breath, and Life, 


and all Things. 1 5 

— — — — 11— repo 3 — "2M 
(9) Of the ſingular Conformation of the Heart and Lungs of 
the Tortoiſe, which is an amphibious Animal. See Book VI. 
Chap. 5. Note (6). | E 9 
(r) Js xvii. 25. 
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CHEAT Ts 
O the: Motion of Animals. 


XT EX T to the two Grand Acts of Animal Life, 
their Senſe or Reſpiration, I ſhall conſider 
their Motion, or Locomotive Faculty, whereby they 
_ convey themſelves from Place to Place, according 
to their Occaſions, and Way of Life: And the ad- 
mirable Apparatus to this Purpoſe, is a plain De- 
monſtration of God's particular Foreſight, Care, 
and eſpecial. Providence towards all the Animal 
World, g | 
And here I might view, in the firſt Place, the 
.Muſcles, their curious Structure (a), the nice tack- 
ing them to every Joint, to pull it this Way, and 
that Way, and the other Way, according to the 
ſpecial Purpoſe, Deſign, and Office of every ſuch 
Joint: Alſo their various Size and Strength; — 
arge 
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(a) That the Muſcles are compounded of Fibres, is viſible 
enough. Which Fibres, the curious and ingenious Borelli ſaith, 
are cylindraceous ; not hollow, but filled with a ſpongy, pith) 
Subſtance, after the Manner of Elder, as he diſcovered by his 
Microſcopes. Borel. de Mot. Animal, Part 1. 1 
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large and corpulent, others leſs,” and ſome” ſcarce 
vilible to the naked Eye; all exactly fitted to every 
Place, and every Uſe of the Body. And laſtly, 1 
might take Notice of the muſcular Motions, both 
in voluntary and ſpontaneous (Cc . 

Next, I might ſurvey the ſpeecial Fabrick of: the 
Bones (c), miniſtring to Animal Motion. Next, I 
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Theſe Fibres, he ſaith, are naturally white; but derive cheir 
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Figures, take up too much Room in theſe Notes; and there- 
fore I muſt refer to the Anatomiſts, particularly Steno, Barelli, 
Cowper, cc. . 5 5 | 
(5) The infinite Creator hath generally exerted his Art ahd 
Care, in the Proviſion made by proper Muſcles and Nerves, 
for all the different Motions in Animal Bodies, both involun- 
tary, and voluntary. It is a noble Providence, that' moſt 'of 
the vital Motions, ſuch as of the Heart, Stomach, Guts, Tc. 
are involuntary, the Muſcles acting whether we fleep or wake, 
whether we will or no. And it is no leſs providential that 
ſome, even of the vital Motions, are partly voluntary, partly 
_ involuntary, as that, for Inſtance, of Breathing, which is per- 
formed both ſleeping and waking ; but'can be intermitted for 
a ſhort Time on Occaſion, as for accurate Hearing any Thing, 
Sc. or can be increaſed by a ſtronger Blaſt, to make the 
greater Diſcharges of -the Blood from the Lungs, when that 
any Thing overcharges them. And as for the other Motions 
of the Body, as of the Limbs, and ſuch as are voluntary, it 
is no leſs Providence, that they are abſolutely under ' the 
Power of the Will; ſo as that the Animal hath it in his 
Power to command the Muſcles and Spirits, or any Part of 
" _ to perform ſuch Motious and Actions as it hath Occa- 
ion for. 

(e) Druid dicam de Offibus ? que ſubjeta corpori mirabiles com- 
 miſuras habent, & ad flabilitatem aptas, & ad artus finiendos ac- 


 Commudatas, & ad motum, & ad omnem corporis aftiinem, Cicer. 
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. (differently from the reſt) for the commodious and eaſy bend- 
Ang and turning the Head every Way. In the Thorax, or Back, 
the Joints are more cloſe and firm; and in the Loins, more 
. Jax and pliant; as alſo the Spines are different, and the Knobs 
and Sockets turned the quite contrary Way, to anſwer the Oc. 
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Obſervation. 


tion, the Medulla Spinalis mu/t have been necelſarily bruiſed at 
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Cartilages, wwe ſhould have had no more Uſe for it, than if it had 
* Cartilages, it might have been eaſily diſlocated. And laftly, 
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the Belly by the Ilium, Oſa Coxendicis and Pubis, is larget 
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160 De Motion Book IV. 
By Reaſon it would be endleſs to mention all the Curioſities 
obſervable in the Bones, I ſhall for a Sample, ſingle out only an 
Inſtance or two, to manifeſt that Deſign was uſed in the Structure 
of theſe Parts in Man. 5 15 DL, 
The firſt ſhall be in the Back-Bone, which (among many 
others) hath theſe two Things remarkable. 1. Its different 
- Articulations from the other Joints of the Body. For here 
; moſt of the Joints are flat, and withal guarded with Aﬀperi. 
ties and Hollows, made for catching and holding; ſo 23 
- firmly to lock and keep the Joints from Luxations, but withal 
to afford them ſuch a Motion, as is neceſſary for the Incurva. 
tions of the Body. 2. The Difference of its own Joints in the 
Neck, Back, and Loins. In the Neck, the Atlas, or upper 
 Pertebra, as alſo the Dentata, are curiouſly made, and jointed 


caſions the Body hath to bend more there, than higher in the 
Back. T ſhall cloſe this Remark with the ingenious Dr, Kis 


The Structure of the Spine is the very beff that can be con 
#rived ; for had it been all Bone, we could have had no Motion in 
our Backs ; had it been of two or three Bones articulated for Me- 


every Angle or Foint ; befides, the whole would not have been jo 
pliable for the ſeveral Poſturet we have Occafion to put ourſelvi 
in. If it had been made of ſeveral Bones, without intervening 


been but one Bone. If each Vertebra had had its own aiftin8 


The oblique Proceſſes of each ſuperior and inferior Vertebra, tee 
the middle one that it can neither be. thruſt backwards nor for- 
e to compreſs the Medulla Spinalis. Keil's Anat. Cap. 5. 

ect. 8. | 
Compare here what Galen faith of the Articulations, Liga. 
ments, Perforation, c. of the Spine, to prove the Wiſdom and 
Providence of the Maker of Animal Bodies, againſt ſuch a 
found Fault with Nature's Works; among which he names 
Diagoras, Anaxagoras, Aſclepiades and Epicurus. Vid. Galen a 
U/. Part. I. 12. init, and Chap. 11, Sc. alſo J. 13. init. 

2. The next Inftance ſhall be in one or two Thin gs, where- 
in the Skeletons of Sexes differ. Thus the Pelbis made in 


in a Female than Male Skeleton, that there may be more 
Room for the lying of the Viſcera and Feztus. So the Cat- 
tilage bracing together the two Ofz Pubis, or Sbarebonti, 


Bartholiue ſaith, is twice thicker and laxer in Women . 


>, 
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might take Notice of the Joints (4), their com- 
pleat Form adjuſted to the Place, and Office they 
are employed in; their. Bandage, keeping them 
from Luxations; the oily Matter (e) to lubricate 
| OE PAO | them, 


„* 
* * 


— 


—_— 


Men: As alſo is the Cartilage that tieth the Os Sacrum to its 
Jertebra; and all to give Way to the Paſſage of the Fzrus. 

Another conſiderable Difference 13 in the cartilaginous Pro- 
duction of the ſeven long Ribs, whereby they are braced to the 
Breaſt- Bone. Theſe are harder and firmer in Women than in 
Men ; the better to ſupport the Weight of the Breaſts, the ſuck- 
ing Infant, &c. . : | 

(4) It is remarkable in the Joints, and a manifeſt Act of 
Caution and Deſign : 1. That altho' the Motion of the Limbs 
be circular, yet the Center of that Motion is not in a Point, 
but an ample Superficies. In a Point, the Bones would wear 
and penetrate one another; the Joints would be exceedingly 
weak, Sc. but the Joints conſiſting of two large Superficies, 
Concave, and Convex, ſome furrowed and ridged, ſome like 
a Ball and Socket, and all lubricated with an oily Subſtance, 
they are incomparably prepared both for Motion and Strength. 
2. That the Bones next the Joint are not ſpongy, as their Extre- 
mities commonly are, nor hard and brittle, but capped with a 
ſtrong, tough, ſmooth, cartilaginous Subſtance, ſerving both to 
Strength and Motion. 2 " 4 * 
But let us here take Notice of what Galen mentions on this 
Subject. Articulorum unuſquiſque Eminentiam Cavitati immiſ- 
Jam habet : Veruntamen hoc fortaſſe non aded mirabile eft : Sed ft, 
con/ederata omnium totius corporis offium mutud connexione, Emi- 
nentias cavitatibus fuſcipientibus e&quales ſemper inveneris : Hoc 
mirabile. Si enim juſto amplior efſet Cavitas, laxus ſane & in- 
firmus fieret Articulus ; fi ftrictior, motus difficulter fieret, ut qui 
nullam verſionem haberet ; ac periculum efſet non parvum, eminen- 
bias Mum arctatas frangi : ſed horum neutrum factum eft. 
Sed quoniam ex tam ſecurd conſtructione periculum erat, nd mo- 
liones diſicilius fierent, & eminentiæ aſſium extererentur, duplex 
rurſus auxilium in id Natura molita eſt. 1. Cartilagine os utrum- 
que ſubungens, aique oblinens : alterum, ipſis Cartilaginibus bu- 
morem unctuoſum, wvelut oleum, ſuper fundens ; per quem facile mo- 
bilis, & attritu contumax omnis articulatio Offfum fadta ofl.—— 
Ut undique diligenter Articulus omnis cuſtodiretur, Ligamenta que- 
dam ex utrogue e produxit Natura. Galen de Uſ. Part. I. 1. 
C 15. | | 
(e) For the affording this oily or mucilaginous Matter, 
there are Glandules very commodiouſly placed near the Jy. 

| M | | | 0 
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—_— The Motion — Book IV, 
them, and their own Smoothneſs to facilitate their 
Motion. N ; 2 
And laſtly, I might trace the various Nerves 
throughout the Body, ſent about to miniſter to its 
various Motions (F). I might conſider their Ori- 
gin (g), their Ramifications to the ſeveral Parts, 
and their Inoſculations with one another, according 
to the Harmony and Accord of one Part with an- 
other, neceſſary for the Benefit of the Animal. But 
ſome of thoſe Things I have given fome Touches 


Upon 


——} 


. ——— — — 


ſo as not to ſuffer too great Compreſſion by the Motion of the 
neighbouring Bones, and yet to receive a due Preſſure, ſo as to 
cauſe a ſufficient Emiſſion of the Mucilage into the Joints. 
Alſo, another Thing conſiderable is, that the excretory Ducts 
of the Mxcilaginons Glands have fome Length in their Paſſage 
from the Glands to their Mouths ; which is a good Contrivance, 
. to prevent their Mouths being oppreſſed by the Mucilage, as 
alſo to hinder the too plentiful Effuſion thereof, but yet to afford 
a due Expreſſure of it at all Times, and on all Occaſions, as par- 
ticularly in violent and long- continued Motions of the Joints, 
when there is a greater than ordinary Expence of it. See Cow- 
pers Anat. Tab. 79, | | 
(7) There is no Doubt to be made, but that the Muſcles 
receive their Motion from the Nerves. For if a Nerve be out, 
or ſtreightly bound, that goes to any Muſcle, that Muſcle 
ſhall immediately lofe its Motion, Which is doubtleſs the 
Caſe of Paralyticks ; whoſe Nerves are ſome of them by Ob- 
ſtructions, or ſuch like Means, reduced to the ſame Sate as if 
cut or bound. 8 

And this alſo is the Cauſe of that Numbne/s or Sleepineſi we 
find oftentimes, by wy ſitting or lying on any Part. | 

Neither is this a modern Notion only; for Galen ſaith, Prin- 
cipium Nervorum omnium Cerebrum eft, & ſpinalis Medulla. 
Et Nervi a Cerebro animalem wirtutem accipiunt—Nervornm utili- 
tasse facultatem Sentũs & Motiis à principio in partes diducere. 
And this he intimates to have been the Opinion of Hzppocrates 
and Plato, de Uſ. Part I. 1. c. 16. & paſſim. 

(g) Dr. Willis thinks, that in the Brain the Spirits are 
elaborated that miniſter to voluntary Motion; but in the 
Cerebellum, ſuch as affect involuntary, or natural Motions ; 
ſuch as that of the Heart, the Lungs, &c, Cerebri Anat. 


. 
| (4) See 


Cnav. VIII. of Animals, 1563 
upon already, and more I ſhall mention hereafter 
| (5), and it would be tedious here to inſiſt upon 


them all. | | 
I hall therefore only ſpeak diſtinctly to the Loco- 


motive Act itſelf, or what directly relates to it. 


And here it is admirable to conſider the various 
Methods of Nature (i), ſuited to the Occaſions of 
various Animals. In ſome their Motion is ſwift, in 
others ſlow z in ſome performed with two, four, or 
more Legs; in ſome with two, or four Wings; in 
ſome with neither (&). nn! 

And firſt for ſwift or ſlow Motions. This we find 
is proportional to the Occaſions of each reſpective 
Animal. Reptiles, whoſe Food, Habitation, and 
Neſts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardſhip, they need 
neither Legs nor Wings for. their Tra 3 

but 


ana 4 2 - . . - 2 . > * — a 
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(5) See Book V. Chap. 8. a 2 

(i) To the foregoing, I ſhall briefly add ſome Examples of 
the ſpecial Proviſion made for the Motion of ſome Animals by 
Temporary Parts. Frogs and Toads, in their Tadpole flate, have 
Tails, which fall off when their Legs are grown out. The 
Lacerta Aquatica, or Water Newt, when young, hath four neat 
ramified Fins, two on a Side, growing out a little above its 
Fore-legs, to poiſe and keep its Body upright, (which gives 
it the Reſemblance of a young Fiſh,) which fall off when the 
Legs are grown. And the Nymphe and Aureliz, of all or moſt 
of the Inſects bred in the Waters, as they have particular 
Forms, different from the Inſects they produce; ſo have alſo 
peculiar Parts afforded them for their Motion in the Waters: 
Oars, Tails, and every Part adapted to the Waters, which are 
—_— varied in the InſeQs themſelves, in their nature State in 
the Air, 8 | | | 
) Fam werd alia animalia gradiendo, alia ferpendo, ad 
_—_ accedunt, alia volando, alia nando. Cic. de Nat. Deor. 
BEET. 

Compare alſo what Galen excellently obſerves concerning 
the Number of Feet in Man, and in other Animals; and the 
wiſe Proviſion thereby made for the Uſe and Benefit of the re- 
ſpective Animals. De U/. Part. in the Beginning of the third 
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164 The Motion Book IV. 
but their vermicular or ſinuous Motion (performed 
with no leſs Art, and as curiouſly provided for as 
the Legs or Wings of other Creatures: This, I fay,) 
is ſufficient for their Conveyance. 

Man and Beaſts, whoſe Occaſions require a large 
Room, have accordingly a ſwifter Motion, with 
proper Engines for that Service; anſwerable to their 
Range for Food, their Occupation of Buſineſs, or 
their Want of Armature, and to ſecure them againſt 
. kj 2, 

But for the winged Creatures (Birds and Inſects, 
as they are to traverſe large Tracts of Land and 
Water for their Food, for their commodious Habi- 
tation, or Breeding their Young, to find Places of 
Retreat and Security from Miſchiefs ; ſo they have 
accordingly the Faculty of flying in the Air; and 
that ſwiftly or ſlowly, a long or a ſhort Time, ac- 
cording to their Occaſions and Way of Life. And 
accordingly their Wings, and whole Body, are cu- 


4 


riouſly prepared for ſuch a Motion; as I intend to 

ſhew in a proper Place (). „5 
Another remarkable Thing in the motive Faculty 
of all Creatures, is the neat, geometrical Perfor- 
mance of it. The moſt accurate Mathematician, 
the moſt ſkilful in mechanic Motions, cannot pre- 
ſcribe a nicer Motion (than what they perform) to 
the Legs and Wings of thoſe that walk or fly (), 
| or 


mt 22 „ _ — * 


(/) As I ſhall hereafter ſhew, That the indulgent Creator 
hath abundantly provided for the Safety of Animals by their 
Cloathing, Habitations, Sagacity, and Inſtruments of Defence; 
ſo there appears to be a Contemperament of their Motion with 
theſe Provihons. They that are well armed and guarded, have 
commonly a flower Motion; whereas they that are deſtitute . 
thereof, are ſwifter. So alſo timid helpleſs Animals are com- 
monly ſwift; thus Deer and Hares: But Animals endowed 
with Courage, Craft, Arms, &c. commonly have a flower 
Motion. | = 85 

(n] See Book VII. Chap. 1. 

(z) See Book VII. Chap. 1. the End. 2 

= (+) $62 


CHAP. VIII. J Animals, — 
or to the Bodies of thoſe that creep (o). Neither 
can the Body be more compleatly poiſed for the 
Motion it is to have in every Creature, than it al- 
ready actually is. From the largeſt Elephant to the 
ſmalleſt Mite, we find the Body artfully balanced (p). 
The Head not too heavy, nor too light for the reſt 
of the Body, nor the reſt of the Body for it (q). 
The Viſcera are not let looſe, or ſo placed as to ſwag, 
over-balance, or over- ſet the Body; but well-braced, 
and diſtributed to maintain the Æquipoiſe of the Bo- 
dy. The motive Parts alſo are admirably well fixed 
in reſpe& to the Center of Gravity ; placed in ths 
very Point, fitteſt to ſupport and convey the Body. 
Every Leg beareth his true Share of the Bodys 
Weight. And the Wings ſo nicely are ſet to the 
Center of Gravity, as even in that fluid Medium, the 
Air, the Body is as truly balanced, as we could have 
balanced it with the niceſt Scales. | 
But among all Creatures, none more elegant 
than the ſizing the Body of Man, the gauging his 
Body ſo nicely, as to be able to ſtand ere, to 
ſtoop, 


—— 


— 


%) See Book IX. Chap. 1. Note (c). | 

(p) Siguis unguam alius Opifex, equalitatis & proportionis mag- » 
nam habuit previdentiam, cert? Natura habuit in animalium corpo- 
ribus conformandis ; unde Hippocrates cam rectiſſimè juſtam nominat. 

Galen de UL. Part. I. 2. c. 16. 

2) The Make of the Bodies of ſome Water-Fowl, ſeems 
to contradict what I here ſay, the Heads and long Necks of 
ſome, as of Swans, Ducks, and Geeſe; and the hinder Parts of 
Others, as of the Doucker and Moor-hen, and ſome other Kinds, 
ſeeming to be too heavy for the reſt of their Body. But in- 
bead of being an Argument againft, it is a notable Inſtance of, 
the divine Art and Providence, theſe Things being nice Accom- 

 modations to their Way of Life. Of ſuch as have long Necks, 
ſee Book VII. Chap. 2. Note (i). 

And as for ſuch whoſe hinder Parts ſeem to over-balance 
their foremoſt Parts, whereby they fly with their Bodies in a 
manner erect, this alſo is an excellent Accommodation to their 
Way of Life, which is Diving rather than Flying. Vide Book 
VII. Chap. 4. Note (J). 


M 3 | (7) See 
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166 C the Place | Boox IV, 


ſtoop, to fit, and indeed to move any Way, only 
with the Help of ſo ſmall a Stay as the Feet (7): 
whoſe Mechaniſm of Bones, Tendons, and Muſcles 
to this Purpoſe, 1s very curious and admirable. 
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(7) See Book V. Chap. 2. Note (4). | 
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Of the Place allatted to the ſeveral Tribes of 
Animals. | 


Aving diſpatched the Motion of Animals, let 


us in the next Place conſider the Place which 


the infinitely wiſe Creator hath appointed them to 


move and act, and perform the Offices of the Cre- 
ation in. And here we find every Particular well 


ordered. All Parts of our Terraqueous Globe fit 


for an Animal to live and act in, are ſufficiently 
ſtocked with proper Inhabitants: The watery Ele- 
ment (unfit, one would think, for Reſpiration and 


Life) abounding with Creatures fitted for it; its 


Bowels abundantly ſtored, and its Surface well be- 
ſpread. The Earth alſo is plentifully ſtocked in all 
its Parts, where Animals can be of any Uſe; not 
_ the deepeſt Bowels thereof indeed, being 
arts in all likelihood unfit for Habitation and 
Action, and where a living Creature would be uſe- 
leſs in the World; but the Surface every where abun- 
dantly ſtored. | „ . Ty 
But that which is moſt conſiderable in this Mat- 
ter, and plainly ſheweth the Divine Management 
in the Caſe, is, that thoſe Creatures are manifeſtly 
deſigned for the Place in which they are, and the 
Uſe and Services they perform therein. If all the 
=: | . Ani- 


CAP. IX, Of Animals. 167 
Animals of our Globe had been made by Chance, 
or placed by Chance, or without the divine Provi- 
dence, their Organs -would have been otherwiſe 
than they are, and their Place and Reſidence con- 
fuſed and jumbled. Their Organs (for Inſtance) 
of Reſpiration, of Viſion, and of Motion, would 
have fitted any Medium, or have needed none; 
their Stomachs would have ſerved any Food, and 
their Blood, and Covering of their Bodies been 
made for any Clime, or only one Clime. Conſe- 
_ quently all the Animal World would have been in a 
confuſed, inconvenient, and diſorderly Commixture. 


One Animal would have wanted Food, another Ha- 


bitation, and moſt of them Safety. They would 
have all flocked to one, or a few Places, taken up 
their Reſt in the Temperate Zones only, and co- 
veted one Food, the eaſieſt to be come at, and moſt 
ſpecious in ſhew; and ſo would have poiſoned, 
ſtarved, or greatly incommoded one another. But 
as the Matter is now ordered, the Globe is equally 
beipread, ſo that no Place wanteth proper Inhabi- 
tants, nor any Creature is deſtitute of a proper Place, 
and all Things neceſſary to its Life, Health, and 
Pleaſure. As the Surface of the Terraqueous Globe 
is covered with different Soils, with Hills and Vales, 
with Seas, Rivers, Lakes, and Ponds, with divers 
Trees and Plants, in the ſeveral Places; ſo all theſe 
have their Animal Inhabitants, whoſe Organs of 
Life and Action are manifeſtly adapted to ſuch and 
ſuch Places and Things; whoſe Food and Phy- 
ſick, and every other Convenience of Life, is to be 
met with in that very Place appointed -it. The 
watery, the amphibious (a), the awry — 
an 
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(a) Eft etiam admiratio nonnulla in beſtiis aquatilibus iis, 
gue gignuntur in terra: veluti Crocodili, fluviatile/que Teftu- 
dines,. zuæ damque Serpentes ortæ extra aquam, ſimul ac pri- 
mum niti peſſunt, aquam perſeguuntur. Quin etiam Anatum 
| M 4 _  _— 
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and thoſe on the dry Land Surface, and the Sub- 
terraneous under it, they all live, and act with Plea- 
ſure, they are gay, and flouriſh in their proper Ele- 
ment and allotted Place, they want neither for Food, 
Cloathing, or Retreat; which would dwindle and 
die, deſtroy, or poiſon one another, if all coveted 
the ſame Element, Place, or Food. 

Nay, and as the Matter is admirably well or- 
dered, yet conſidering the World's Increaſe, there 
| would not be ſufficient Room, Food, and other 
Neceſſaries for all the living Creatures, without 
another grand Act of the Divine Wiſdom and 
Providence, which is, the Balancing the Number of 
Individuals of each Species of Creatures, in that 
Place appointed thereto: Of which in the next 


Chapter. 
ST COAL 8 55 


CHAPF. T 


- Of the Balance of Animals, or the due Proportion 
in which the World is flocked with them. 


HE whole Surface of our Globe can afford 
Room and Support only to ſuch a Number of 
all Sorts of Creatures; and if by their doubling, 
trebling, or any other Multiplication of their 
Kind, they ſhould increaſe to double or treble that 
Number, they muſt ſtarve, or devour one another- 
The keeping therefore the Balance even, is mani- 
feſtly a Work of the Divine Wiſdom and Provi- 


9 To which End, the great Author of Life 
„„ 


—ä— „ 
2 


ova Gallinis ſæpe ſupponimus — Pulli) Grads: eas [matres] 
aelinguunt S effugiunt, cum primum agquam, quaſi na- 
turalem domum, videre potuerunt, Cic. de Nat. Deor. J. 2. 


e 


(a) Beriga 


Cup. Xx. Animals. 169 
hath determined the Life of all Creatures to ſuch a 
| Length, and their Increaſe to ſuch a Number, pro- 
portional to their Uſe in the World. The Lite of 
ſome Creatures 1s long, and their Increaſe but ſmall 
and by that Means they do not over- ſtock the World. 
And the ſame Benefit is effected, where the Increaſe 
is great, by the Brevity of ſuch Creatures Lives, by 
their great Uſe, and the frequent Occaſions there 
are of them for Food to Man, or other Animals. 
It is a very remarkable Act of the Divine Provi- 
\ dence, that uſeful Creatures are produced in great 
Plenty (2), and others in leſs. The prodigious and 
frequent Increaſe of Inſects, both in and out of 
the Waters, may exemplify the one; and *tis ob- 
ſervable in the other, that Creatures leſs uſeful, or 
by their Voracity pernicious, have commonly fewer 
Young, or do ſeldomer bring forth: Of which 
many Inſtances may be given in the voracious 
Beaſts and Birds. But there is one ſo peculiar an 
Animal, as if made for a particular Inſtance in our 
preſent Caſe, and that is the Cuntur of Peru (5): A 
Fowl of that Magnitude, Strength and Appetite, as 
to ſeize not only on the Sheep, and leſſer Cattle, but 
even the larger Beaſts, yea, the very Children too. 
Now theſe, as they are the moſt pernicious of Birds, 
| | EI ſo 


(a) Benigna circa hoc Natura, inoccua & ęſculenta animalia 
fecunda generavit. Plin. Nat. Hiſt. I. 8. c. 55. | 
(5) Captain J. Strong gave me this Account, together with a 
Puill Feather of the Cuntur [or Condor] of Peru. On the Coaſt 
of Chili, they met with this Bird in about 330 f. Lat. not far 
from Mocha, an land in the South Sea- they ſhot it fitting 
ona Cliff, by the Sea fide; that it wwas 16 Feet from Wing to 
Wing extended ; that the Spaniſh Inhabitants told them they were 
afraid of theſe Birds, left they ſhould prey upon their Children. 
Ard the Feather he gave me (faith the Doctor) is 2 Feet 4 Inches 
long ; the Quill. part 5 Inches three Quarters long, and 1 Inch and 
Lalf about in the largeſt Part. It weighed 3 dr. 17 gr. and half, 
o is 4 a dark-brown Colour. Dr. Sloane in Philoſ. Tranſ. 
208, | | 
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 - Of the Numbers Book IV. 
ſo are they the moſt rare, being ſeldom ſeen, or 
only one, or a few in large Countries; enough to 
Keep up the Species, but not to over-charge the 
World. . | 

Thus the Balance of the Animal World, is, 
throughout all Ages, kept even; and by a curious 
Harmony, and juſt Proportion between the Increaſe 
of all Animals, and the Length of their Lives, the 
World is through all Ages well, but not over. 
flored : One Generation paſſeth away, and another Ge. 
weration cometh (c); ſo equally in its Room, to Ba. 

lance the Stock of the Terraqueous Globe in all 
Ages, and Places, and among all Creatures; that it 
is an actual Demonſtration of our Saviour's Aſſerti- 
on, Mat. x. 29. that the moſt inconſiderable, com. 
mon Creature, Even a Sparrom (two of which are ſold 
fer à Farthing) doth not fall on the Ground without our 


beavenly Father. 
This 
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To this Account, the Doctor, (in a Letter to Mr. Ray, L 
March 31, 1694, with other Papers of Mr. Ray's, in ny 
Hands,) adds the Teſtimony of Fo/. Acoſta, I. 4. c. 7. and 3 
Garcilafſ. de la Vega, who, 1.8. c. 19. ſaith, There are other : 
Fowwls, call'd Cuntur, and by the Spaniards corruptly Condor. 
Many of theſe Fowls having been kill d by the Spaniarde, had their 
Proportion taken, and from End to End of their Wings meaſured 
15 or 16 Feet ———— Nature, to temper and allay their Fierceneſs, 
deny d them the Talons aubich are given to the Eagle; their Fett 
being tipp d with Claws like a Hen: However, their Beak is firong 
enough to tear off the Hide, and rip up the Bowels of an Ox. Two 
of them will attempt a Cow or Bull, and devour him : And it 
hath often happened, that one of them alone hath aſſaulted Bays of 
ten or twelve Years of Age, and eaten them. Their Colour is 
black and white, like a Magpie. I is well there are but few of 
them ; fer if there were many, they would wery much deſtroy the 
Cattle. They have on the Fore part of their Heads, a Comb, nat 
pointed lite that of a Cock; but rather even, in the Form of 4 
Razor. When they come to alight from the Air, they make ſucb a 
bumming Noiſe, with the flattering of their Minges, as is enough 
to aftoniſh, or make a Man deaf. ef | 

(e) Ecclef. i. 4. 85 
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This Providence of God is remarkable in every 
Species of living Creatures: But that eſpecial Ma- 
nagement of the Recruits and Decays of Mankind, 
ſo equally all the World over, deſerves our eſpe- 
cial Obſervation. In the Beginning of the World, 
and ſo after Noab's Flood, the Longævity of Men, 
as it was of abſolute Neceſſity to the more ſpeedy 
Peopling of the new World; ſo is a ſpecial In- 
ſtance of the Divine Providence in this Matter (4). 
And the ſame Providence appears in the following 
Ages, when the World was pretty well peopled, 


in reducing the common Age of Man then to 120 


Years, (Gen. vi. 3.) in Proportion to the Occaſions 
of the World at that Time. And laſtly, when the 
World was fully peopled after the Flood, (as it 
was in the Age of Moſes, and ſo down to our py 
ent 


CO rn ing : * 
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(4) The Divine Providence doth not only appear in the 
Longævity of Man, immediately after the Creation and 
Flood; but alſo in their different Longævity at thoſe two 
Times. Immediately after the Creation, when the World was 
to be peopled by one Man, and one Woman, the Age of the 
greateſt Part of thoſe on Record, was goo Years, and up- 
wards. But after the Flood, when there were three Perſons 
by whom the World was to be peopled, none of thoſe Patri- 
archs, except S hem, arriv'd to the Age of 500; and only the 
three firſt of Shem's Line, viz. Arphaxad, Salah, and Zber, came 
near that Age ; which was in the firſt Century after the Flood, 
But in the ſecond Century, we do not find any reached the 
Age of 240. And in the third Century, (about the latter 
End of which Abraham was born) none, except Terah, ar- 
rivd to 200 Years: By which Time the World was ſo well 


peopled, (that Part of it at leaſt where Abraham dwelt, ) that 


they had built Cities, and began to be cantoned into diſtinct 
Nations and Societies, under their reſpective Kings; ſo that 
they were able to wage War, four Kings againſt five, Gen. xiv. 
Nay, if the Accounts of Auian, Berothus, Maneths, and others, 
yea, Africanus, be to be credited; the World was ſo well 
Peopled, even before the Times we ſpeak of, as to afford ſufh- 
cient Numbers for the great Kingdoms of Aria, Egypt, Perfia, 


Ke. But learned Men generally, with great Reaſon, reject 


theſe as legendary Accounts, * 
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172 ; Of the Numbers Book IV. 
ſent Time) the leſſening the common Age of Man 
to 70 or 80 Years (e), (the Age mention'd by Ms. 
ſes, Pal. xc. 10. this, I ſay, ) is manifeſtly an Ap- 
ointment of the ſame infinite Lord that ruleth the 
Vorld: For, by this Means, the peopled World 
is kept at a convenient Stay; neither too full, nor 
too empty. For if Men (the Generality of them, 
I mean) were to live now to Meibuſelabs Age of 
969 Years, or only to Abrabam's, long after the 
Flood, of 175 Years, the World would be too much 
oOver-run; or if the Age of Man was limited to that 
of divers other Animals, to ten, twenty, or thirty 
Years only; the Decays then of Mankind would be 
too faſt : But at the middle Rate mentioned, the 
Balance is nearly even, and Life and Death keep an 
equal Pace. Which Equality is fo great and har- 
monious, and ſo manifeſt an Inſtance of the divine 
Management, that I ſhall ſpend ſome Remarks up- 
ON ic. | | 
It appears from our beſt Accounts of theſe Mat- 
. | ters, 


* 


If the Reader hath a Mind to ſee a Computation of the 
Increaſe of Mankind, in the three firſt Centuries after the 
Flood, he may find two different Ones of the moſt learned 
Archbiſhop Mer, and Petavius; together with a Refutation 
of the fo early Beginning of the Mrian Monarchy ; as alſo 
| Reaſons for placing Abrabam near 1000 Years after the Flood, 
in our moſt learned Biſhop Szi//ing fleet's Orig. Sacr. Book III. 
% : 5 

(e) That the common Age of Man hath been the ſame in 
al]! Ages ſince the World was peopled, is manifeſt from pro- 
phane, as well as facred Hiſtory. To paſs by others: Plato 
Jived to the Age of 81, and was accounted an old Man. And 
thoſe which P/izy reckons up, J. 7. c. 48. as rare Examples of 
long Life, may for the moſt Part be match'd by our modern 
Hiſtories ; eſpecially ſuch as Pliny himſelf gave Credit unto. 
Dr. Plot hath given us divers Inſtances in his Hiſtory of Ox- 
Nraſhire, c. 2. ſect. 3. and c. 8. ſeck. 54. and Hiſtory of Staford- 
ſpire, c. 8. ſet. 91, Sc. Among others, one is of twelve Te- 
nants of Mr, Biddulph's, that together made 1000 Years of 

| Age, 


CY 


CAP. X. Of Animals. 3 
Age. But the moſt conſiderable Examples of aged Perſons a- 
mong us, is of old Parre of Sgropſpire, who lived 152 Years 
9 Months, according to the learned Dr. Harwey's Account; 
and Henry Fenkins of Yorkſhire, who lived 169 Years, accord- 
ing to the Account of my learned and ingenious Friend 
Dr. Tancred Robinſon; of both which, with others, ſee Loweb. 
Abridg. Phil. Tranſ. V. 3. p. 306. The great Age of Parre of 
Shropſhire, minds me of an Obſervation of the Reverend Mr. 
Plaxton, that in his two Pariſhes of Ainard/cy and Donington 
in Shropſhire, every ſixth Soul was ſixty Years of Age, or up- 
wards. Phil. Tramſ. No 310. 7 5 

And if we ſtep farther North into Scotland, we ſhall find 
divers recorded for their great Age: Of which I ſhall preſent 
the Reader with only one modern Example of one Laurence, 
who married a Wife after he was 100 Years of Age, and 
would go out to Sea a Fiſhing in his little Boat, when he was 
140 Vears old; and is lately dead of no other Diſtemper but 
mere old Age, ſaith Sir Rob. Sibbald, Prodr. Hiſt. Nat. Scot. 
p. 44. and J 3. p. 4. | 

As for Foreigners, the Examples would be endleſs; and 
therefore that of 70%. Ottele ſhall ſuffice, who was as famous 
for his Beard, as for being 115 Years of Age. He was but 
two Brabant Ells 3 high; and his long grey Beard was one 
Ell x long. His Picture and Account may be ſeen in Ephem. 
r 10E | 
As for the Story Roger Bacon tells, of one that lived goo 
Years by the Help of a certain Medicine, and many other 

ſuch Stories, I look upon them as fabulous. And no better 
is that of the Vandring Few, named Joh. Buttadeus, ſaid to 
have been preſent at our Saviour's Crucifixion ; although very 
ſerious Stories are told of his being ſeen at Antwerp, and in 
France, about the middle of the laſt Century but one; and 
before in Ann. 1542, converſed with by Paul of Etſen, Biſhop 
of S/zfwick ; and before that, wiz. in 1228, ſeen and convers'd 
with by an Armenian Archbiſhop's Gentleman; and by others at 
other Times. „ 

If the Reader hath a Mind to ſee more Examples, he may 
meet with ſome of all Ages, in the learned Hatewill's Apol. 
p. 181. where he will alſo find that learned Author's Opinion 
of the Cauſes of the Brevity and Length of human Life. 
The Brevity thereof he attributeth to a too tender Education, 
ſucking ſtrange Nurſes, too haſty Marriages; but above all, 
to Luxury, high Sauces, ſtrong Liquors, &c. The Longe- 
vity of the Ancients he aſcribes to Temperance in Meat and 
Drink, anointing the Body, the Uſe of Saffron and Honey, 


warm Clothes, Leſſer Doors and Windows, leſs Phyſick, and 
more Exerciſe, | 
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ters, that in our European Parts (/) and I believe 
the ſame is throughout the World; that, I ſay, 
there is a certain Rate and Proportion in the Pro. 
9 of Mankind: Such a Number marry 0 


_—— 
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't ＋ )* The Proportions which Marriages bear to „ ad 
Births to Burials, in divers Parts of —_ may be ſeen Ber an 
eaſy View in this TABLE: 


Marriages Births to F 
Names of the P laces. 7 Births : As|Burials : A 


FR" — — Al. ale 


IEG General. ns 1 to 463 12 00 - 
London. | C 


U 


Tiverton in Devon. 1560, to 1649. | 1 to 4*7 [15:6 to 1 
Cranbrook in Kent. 1560, to 1649. | »v to 3˙0 [% to 


1 
Arnbo in Nortbamptonſb. tor ii 8 Tears. 1 to © 16 to 1 
(Leeds in Yorkfhire 122 Years. | Fa to 77 7 ww 2 

0 5 
1 


Harwood 1n Tie 57 Years. 1 to 3˙4 [723 to 
Commter in E/ex 100 Yearss | 1 to 446 [o to 
Frankfort on the Main in 1695. i to 37 [12 _ } 
Old middle and lower Marci in 1098. 1 to 3*7 n 
Domina. of the K. of Prufiain 1008. 1 to 3*7 15 
Ereſæ inSie/a from 1087, tor59 1. E i*0 | 

| Paris in 1670, 1671, 1672. 5 | 1 to ADDS... 1 


Which Table 1 made from Major Graunt's Obſervations on 


the Bills of Mortality; Mr. King's Obſervations in the firſt of 


Dr. Dawvenant's Eſſays; and what I find put together by my 1n- 
genious Friend Mr. Lowthorp, in his Abridgment, Vol. 3. p. 668. 


and my own Regiſter of Usminfler. That from Hul Regi. 


ſter in Northamptonſhire, J had from the preſent Rector, the 
learned and ingenious Mr. Hate: And I was promiſed ſome 
Accounts from the North, and divers other Parts of this King- 
dom; but have not yet receiv'd them: Only thoſe of Leed. 
and Harweed in! ori/oire, from my curious and 1 ingenious Friend 
Mr. Thoresby. | 

(es) The preceding Table ſhews, that Mairinges, one with 
another, do each of them produce about four Births ; not only 
in England, but in other Parts of Europe alſo. 

And by Mr. King's Eſtimate, (the beſt Computations I im- 
gine of any, being derived wow the beſt Accounts; ſuch 4 


Au nals. 175 
ſo many are born, ſuch a Number die; in Propor- 
tion to the Number of Perſons in every Nation, 
County, or Pariſn. And as to Births, two Things 
are very conſiderable: One is the Proportion of 
Males and Females (4), not in a wide Proportion, 
not an uncertain, accidental Number ar all Adven- 
tures; but nearly equal. Another Thing is, that a 
few more are born than appear to die, in any cer- 
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the Marriage. Birth, Burial-Act, the Poll- Books, &c. by his 
Eſtimate, 1 fay,) about 1 in 104 marry. For he judgeth the 
Number of the People in England to be about five Millions 
and a half; of which about 41000 annually marry. As to 
what might be farther remarked concerning Marriages, in re- 
gard of the Rights and Cuftoms of ſeveral Nations, the Age 
to which divers Nations limited Marriages, &-. it would be 
endleſs, and too much out of the Way to mention them : I 
ſhall only therefore, for the Reader's Diverſion, take Notice 
of the Jeer of Lactantius. Quare apud Poetas ſalaciſſimus Jupi- 
ter defrit liberos tollere? Utrum ſtxagenarius factus, & ei Lex 
Papia fibulam impoſuit ? LaQant. Inſtit. I. 1. c. 16. By which 
Lex Papia, Men were prohibited to marry after 60, and Wo- 
men after 50 Years of Age. 15 
(5) Major Graunt, (whoſe Concluſions ſeem to be well- 
grounded,) and Mr. King, diſagree in the Proportions they 
aſſign to Males and Females: This latter makes in London, 
10 Males to be to 13 Females; in other Cities and Market- 
Towns, 8 to 9; and in the Villages and Hamlets, 100 Males 
to 99 Females. But Major Graunt, both from the London, 
and Country Bills, ſaith, there are 14 Males to 13 Females : 
| From whence he juſtly infers, That Chriſtian Religion, probibit- 
ing Polygamy, is more agreeable to the Law of Nature than 
Mahumetiſm, and others that allow it, Chap. 8. | 
This Proportion of 14 to 13, I imagine is nearly juſt, it 
being agreeable to the Bills I have met with, as well as thoſe 
| In Mr. Graunt. In the 100 Years, for Example, of my own 
Pariſh-Regiſter, although the Burials of Males and Females 
were nearly equal, being 636 Males and 623 Females, in all 
that Time; yet there were baptized 709 Males, and but 675 
Females, which is 13 Females to 13˙7 Males. Which Ine- 
quality ſhews, not only, that one Man ought to have but 
one Wife; but alſo that every Woman may, Without Poly- 
my, have an Huſband, if ſhe doth not bar kerſelf by the 
Want of Virtue, by Denial, &c. Alſo this W 
Males 
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tain Place (i). Which is an admirable Proviſion 
for the extraordinary Emergencies and Occaſions 
of the World; to ſupply unhealthful Places, where 
Death out-runs Life; to make up the Ravages of 
great Plagues, and Diſeaſes, and the Depredations 
of War, and the Seas; and to afford a ſufficient 
Number for Colonies in the unpeopled Parts of 
the Earth. Or on the other Hand, we may ſay, 
that ſometimes thoſe extraordinary Expences of 
Mankind, may be not only a juſt Puniſhment of 
the Sins of Men; but alſo a wiſe Means to keep 
the Balance of Mankind even; as one would be 
ready to conclude, by conſidering the Afalict, and 
other the more fertile Countries, where prodigious 
Multitudes are yearly ſwept away with great Plagues, 
and ſometimes War; and yet thoſe Countries are 
ſo far from being waſted, that they remain full of 


People. 
And 
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Males is very uſeful for the Supplies of War, the Seas, and 
other ſuch Expences of the Men above the Women. 

That this is a Work of tle Divine Providence, and not a 
Matter of Chance, is well made out by the very Laws of 
Chance, by a Perſon able to do it, the ingenious and learned 
Dr. Arbuthnot. He ſuppoſeth Thomas to lay againſt John, 
that for eighty two Years running, more Males ſhall be born 
than Females ; and giving all Allowances in the Computation 
to Thomas's Side. he makes the Odds againſt Thomas, that it 
doth not happen ſo, to be near five Millions of Millions, of 
ref. of Millions to one; but for Ages of Ages (accord- 

to the World's Age) to be near an infinite Number to 
one againſt Thomas. Vide Phil. Tranſ. No 338. | 

() The foregoing Table ſhews, that in Exgland in gene- 
ral, fewer die than are born, there being but 1 Death to 
1 7 Births. But in London more die than are born. So by 
Dr. Davenant's Table, the Cities likewiſe and Market- Towns 
bury 12 : to one Birth. But in Paris they out. do Londm, 
their Deaths being 11 to one Birth: The Reaſon of which! 
conceive is, becauſe their Houſes are more crowded than in 
London. Bat in the Villages of England, there are fewer die 
than are born, there being but 1 Death to 1 42-7 Births. And 


yet Major Graunt, and Dr. Dawvenant, bath obſerve, ens 
= SE there 
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Cu Ar. X. , Animals, 927 
And now, upon the whole Matter, What is all 
this but admirable and plain Management? What 
can the maintaining, throughout all Ages and 
Places, theſe Proportions of Mankind, and all other 
Creatures; this Harmony in the Generations of 
Men be, but the Work of one that ruleth the 
World? Is it poſſible that every Species of Ani- 
mals ſhould ſo evenly be preſerved, proportionate 
to the Occaſions of the World ? That they ſhould 
be ſo well balanced in all Ages and Places, without 
the Help of Almighty Wiſdom and Power? How 

is it poſſible, by the bare Rules, and blind Acts of 

Nature, that there ſhould be any tolerable Pro- 
portion; for Inſtance, between Males and Females, 
either of Mankind, or of any other Creature (&); 
eſpecially ſuch as are of a ferine, not of a domeſ- 
tick Nature, and conſequently out of the Com- 
mand and cs — of Man ? How could Life 
and Death keep ſuch an even Pace through all the 
Animal World ? If we ſhould take it for granted, 
that, according to the Scripture Hiſtory, the 
| World had a Beginning, (as who can deny it ())? 
. | 1 
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there are more Breeders in London, and the Cities and Market- 
| Towns, than are in the Country, notwithſtanding the Zondon- 

Births are fewer than the Country ; the Reaſon of which ſee 
in Graunt, Chap. 7. and Davenant, ubi ſupra, p. 21. | 
| The laſt Remark I ſhall make from the foregoing Table, 

ſhall be, that we may from thence judge of the Healthfulneſs 
of the Places there mentioned. If the Year 1698, was the 
mean Account of the three Marcks, thoſe Places bid the faireſt 

| for being moſt Healthful ; and next to them, 4ynho and Cran- 
= #0 for Engliſh Towns. 

% Duid loguar, quanta ratio in beſtiis ad perpetuam conſer- 
| Vationem earum generis appareat? Nam primum aliæ Mares, 
aliæ Fæminæ ſunt, quod perpetuitatis rausa machinata natura eſt. 
Cic. de Nat. Deor. I. 2. c. 5m. 7: 
0) Altho' Ariſtotle held the Eternity of the World, yet he 

ſeems to have retracted that Opinion, or to have had a dif- 


ferent Opinion when he wrote his Metaphyficis; for in 2 


178 Ee the Food Book: IV. 
or if we ſhould fuppoſe the Deſtruction thereof by 
Noab's Flood: How is it poſſible, after the World 
was repleniſnhed,) that in a certain Number of 
Years, by the greater Increafes and Doublings of 
each Species of Animals, that, I ſay, this Rate of 
Doubling (m) ſhould ceaſe; or, that it ſhould be 
compenſated by ſome other Means? That the 
World ſhould” be as well, or better ſtocked than 
now it is, in 1656 Years, (the Time between the 
Creation and the Flood; this) we will ſuppoſe may 
be done by the natural Method of each Species 
Doubling or Increaſe: But in double that Number 
of Years, or at this Diſtance from the Flood, of 
4000 Years, that the World ſhould not be over- 
ſtocked; can never be made out, without allowing 
an infinite Providence. l 
I eon 
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firſt Book he affirms, that God is the Cauſe and Beginning of all 
' Things; and in his Book de Munde he ſaith, There is no Doubt, 
but God is the Maker and Conſerwator of all Things in the World, 
And the Stoick's Opinion is well known, who itrenuouſly con. 
tended, That the Contrivance and Beauty of the Heavens and 
Earth, and all Creatures, was owing to a wile, intelligent 
Agent. Of which Tully gives a large Account in his ſecond 
Book de Nat. Deor. in the Perſon of Balbuss 
(n) I have before in Note (g), obſerved, That the ordinary 
Rate of the Doubling or Increaſe of Mankind is, that every 
Marriage, one with another, produces about four Births ; but 
ſome have much exceeded that. Babo, Earl of Abenſperg, bad 
thirty two Sons, and eight Daughters; and being invited to 
Hunt with the Emperor Henry II. and bring but few Servants, 
brought only one Servant, and his thirty-two Sons. To tbeſe 
many others might be added ; but one of the moſt remark 
able Inſtances I have any where met with, is that of Mrs. Hoy: 
av, mentioned by Hakewil/, Camden, and other Authors; 
but having now before me the Names, with ſome Remark, 
(which I received from. a pious neighbouring Deſcendant 
of the ſame Mrs. Honywood) I ſhall give a more particu- 
lar Account than they. Mrs. Mary Honywood was Daugl- 
ter, and one of the Co-heireſſes of Robert Atwaters, Eq; 
of Lenham in Kent. She was Born in 1527, Married in Fr 


bruary 1543, at ſixteen Years of Age, to her only How 
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I conchude then this Obſervation with the Pſal- 
miſt's Words, P/al. civ. 29, 30. Thou hideft thy Face, 
all Creatures are troubled ; thou takeſt away their Breath, 
they die, and return to their Duſt. Thou ſendeſt fortb 
thy Spirit, they are created; and thou reneweſs the Face 
of the Earth, | 5 | 


e HAT 
Of the Pod of Animals. 


H E preceding Reflection of the Pſalmiſt, 
mindeth me of another Thing in common to 
Animals, that pertinently falleth next under Con- 
ſideration, which is, the Appointment of Food, _ 
tione 
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Robert Honyauocd, of Charing in Kent, Eſq; She died in the 
ninety-third Vear of her Age, in May 1620. She had ſixteen 
Children of her own Body, ſeven Sons and nine Daughters; 
of which one had no Iſſue, three died young, and the 


| youngeſt was ſlain at Neauport- Battle, June 20, 1600. Her 


Grand- children in the ſecond Generation, were one: hundred 


and fourteen; in the third, two hundred and twenty-eight ; 


and nine in the fourth Generation. So that ſhe could ſay the 


| ſame that the Diſtich doth, made of one of the Da/barg's Pa- 


mily of Bafil : . 
I. 2 ; 2-- 4 
Mater ait Nate, dic Nate, 4 Natam 


Ut moneat, Nate, plangere Filiolam. 
1 2 3 4 : 
"Riſe up Daughter, and go to thy Daughter, for her Daughter's 
6 | 


0 | 

Daughter bath a Daughter. Mrs. Honywood was a very pious 
Woman, afflicted, in her declining Age, with Deſpair, in ſome 
meaſure; concerning which, ſome Divines once diſcourſing 
with her, ſhe in a Paſſion ſaid, She was as certainly damned as 
this Glaſs is broken, (throwing a Venice Glaſs againſt the Ground, 
Which ſhe had then in her Hand.) But the Glaſs eſcaped break- 
wg, as credible Witneſſes atteſted. | ; 

: | + la) Paſ- 


tioned in Verſe 27, 28, of the laſt cited "Pſal. ciy, 
. Theſe [ Creatures] wait all upon thee, that thou may 
- give them their Meat in due Seaſon. That thou give 
them, they gather ; thou openeſt thy Hand, they are fille 
toith Good. The ſame is again aſſerted in P/al. cxly, 


and ſatisficſt the Defire of every living Thing, 


rious Scene of the Divine Providence and Manage- 


ſiſts: And this will be manifeſted, and the Pſalmiſbs 


II. From the proportionate Quantity of Food to 
the Eaters. 


Wiſdom, as well as Goodneſs, to provide Food for 
ſuch a World of Animals (a), as every where _ 
els 


OR i; or > he 
* l n 
* — 
, 
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15, 16. The Eyes of all wait upon thee, and thou giveſ 
them their Meat in due Seaſon. Thou openeſt thy Hand, 


What the P/almiſt here aſſerts, affords us a glo- 


ment. Which, (as I have ſhewed it to Concern 
Itſelf in other leſſer Things; ſo) we may preſume 
doth exert itſelf particularly in ſo Grand an Affair 
as that of Food, whereby the animal World ſub- 


Obſervations exemplified, from theſe ſix following 
Particulars. | : 
I. From the ſubſiſting and maintaining ſuch a 
large Number of Animals, throughout all Parts of 
the World. 7 5 : 


III. From the Variety of Food ſuited to the Va- 
riety of Animals: Or, the Delight which various 
Animals have in different Food. 

IV. From the peculiar Food which peculiar Places 

afford to the Creatures ſuited to thoſe Places. 
V. From the admirable and curious Apparatus 
made for the Gathering, Preparing, and Digeſtion 
of the Food. And, „ 

VI. and Lafily, From the great Sagacity of all 
Animals, in finding out and providing their Food. 

I. It is a great Act of the Divine Power and 


— 


(a) Paſtum animantibus large & copios natura eum, qui cui. 
gue aptus erat, comparawit. Cic. de Nat. Deor. 1. 2. c. 47- 
Ille Deus eff, gui per totum orbem armenta dimiſit, qui gt 
gibus ubique paſſim vaganiibus pabulum praflat, Senec. de Benet. 
1. — C. 6. | | i (6) Tri- 


FE 
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ſeſs the Terraqueous Globe; on the dry Land; and 


in the Sea and Waters; in the Torrid and Frozen 


Zones, as well as the Temperate. That the tempe- 
rate Climates, or at leaſt the fertile Valleys, and rich 
and plentiful Regions of the Earth, ſnould afford 
Subſiſtence to many Animals, may appear leſs won- 
derful perhaps: But that in all other the moſt likely 
Places for Supplies, ſufficient Food ſhould be afforded 
to ſuch a prodigious Number, and ſo great Variety 
of Beaſts, Birds, Fiſhes, and Inſects; is owing to 


that Being, who hath as wiſely adapted their Bodies 


to their Place and Food, as well as carefully pro- 


- vided Food for their Subſiſtence there. 


But I ſhall leave this Conſideration, becauſe it 


| will be illuſtrated under the following Points ; and 
| proceed, 3 : == 


Il. To conſider the "Adjuſtment of the Quant! 


| of Food, in Proportion to the Eaters. In all Places 


there is generally enough; nay, ſuch a ſufficien- 
cy, as may be ſtiled a Plenty; but not ſuch a Su- 
perfluity, as to waſte and corrupt, and thereby an- 


= noy the World. But that which is particularly 


remarkable_here, is, that among the great Variety 
of Foods, the moſt uſeful is the moſt plentiful, moſt 
univerſal, eaſieſt propagated, and moſt patient of 
Weather, and other Injuries. As the herbaceous 
Eaters (for Inſtance) are many, and devour much; 
ſo the Dry-Land Surface we find every where almoſt 


naturally carpeted over with Graſs, and other agree- 


able wholſome Plants; propagating themſelves in a 
manner every where, and ſcarcely deſtroyable by the 


Weather, the Plough, or any Art. So likewiſe for 
Grain, eſpecially ſuch as is moſt uſeful, how eaſily 


is it cultivated, and what a large Increaſe doth it 
produce? Pliny's Example of Wheat (5), is a ſuffici- 
1 | ent 


1 — — 


(e) Tritico nibil e fertilius: hoc ei natura tribuit, quoniam 
fa maxime alat hominem; utpote cum e modio, fi fit aptum 
| 3 ſolum 


Is. 
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ent Inſtance in this Matter; which (as that curious 
Heathen obſerves) being principally uſetul to the 
Support of Man, is eaſily propagated, and in great 
Plenty: And an happy Faculty that is of it, that it 
can bear either Extreams of Heat or Cold, ſo as 
ſcarce to refuſe any Clindſdſaa 

III. Another wiſe Proviſion the Creator hath 
made relating to the Food of Animals, is, that va- 
rious Animals delight in various Food (c); ſome in 
Graſs and Herbs ; ſome in Grain and Seeds; ſome 
in Fleſh; ſome in Inſects; ſome in this (4); ſome in 
that; ſome more delicate and nice; ſome voracious 
and catching at any thing. If all delighted in, or 
ſubſiſted only with one Sort of Food, there would 
not be ſufficient for all; but every Variety chuſing 
various Food, and perhaps abhorring that which 
others like, is a great and wiſe Means that every 
Kind hath enough, and oftentimes ſomewhat to 
ſpare. | 35 1 1 

It deſerves to be reckoned as an Act of the di- 
vine Appointment, that what is wholeſome Food 


2 * _— 
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150 modii reddantur. Miſit D. Auguſto procuratir 
ex uno grano (wvix credibile dictu) 400 paucis minùs germina. 
Mijit & Neroni ſimiliter 340 flipulas ex uns grano. Plin. Nat. 
Hiſt. I. 18. c. 10. | 
(e) Sed illa guanta benignitas Natura, quid tam multa ad 
weſcendum, tam varia, tam jucunda gignit ; neque ea uno tempore 
anni, ut ſemper & novitate deleFemur & copia, Cic. de Nat. 
e. z. 5 | 
(4) Swammerdam obſerves of the Ephemeron Worms, that 
their Food is Clay, and that they make their Cells of the 
ſame. Upon which Occaſion he ſaith of Moths, that eat 
Wool and Fur, There are two Things very confiderable, 1. That 
the Cells they make to themſelves, wherein they live, and with 
quhich (as their Houſe, Tortoiſe like) they move from Place lo 
Place, they make of the Matter next at hand. 2. That they feed 
alſo on the ſame, therefore when you find their Cells, or rather 
Coats or Caſes, to be made of yellow, green, blue, or black Club, 
you will alſ find their Dung of the ſame Colour. Swam, Ephem. 
ite, publiſhed by Dr. Tyſon, Chop. 3. 


folum 


— 
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to one, is nauſeous,” and as a Poiſon to another 4 
what is a {ſweet and delicate Smell and Taſte to 
one, is fœtid and loathſome to another: By which 
| Means all the Proviſions the Globe affords are well 
| diſpoſed of. Not only every Creature is well pro- 
vided for, but a due Conſumption is made of thoſe 
Things. that otherwiſe would encumber the World, 
lie in the Way, corrupt, rot, ſtink, and annoy, in- 
ſtead of cheriſhing and refreſhing it. For our moſt 
uſeful Plants, Grain, and Fruits, would mould and 
rot; thoſe Beaſts, Fowls, and Fiſhes, which are 
reckoned among the greateſt Dainties, would turn 
to Carrion, and poiſon us: Nay, thoſe Animals 
which are become Carrion, and many other Things 
that are noiſome, both on the Dry-Land, and in 
the Waters, would be great Annoyances, and breed 
Diſeaſes, was it not for the Proviſion which the in- 
finite Orderer of the World hath made, by cauſing 
theſe Things to be ſweet, pleaſant, and wholeſome 
Food to ſome Creature or other, in the Place where 


= tnoſe Things fall: To Dogs, Ravens, and other 


& voracious Animals, for Inſtance, on the Earth; and 
to rapacious Fiſhes, and other Creatures inhabiting 

hen 8 
Thus is the World, in ſome meaſure, kept ſweet 
and clean, and at the ſame time, divers Species of 
Animals ſupply'd with convenient Food. Which 
Providence of Go p, particularly in the Supplies 
afforded the Ravens, is divers times taken Notice 
of in the Scriptures (e); but whether for the Rea- 
ſons now hinted, or any. other ſpecial Reaſons, I 
ſhall not inquire. Thus our Saviour, Luke xii. 24. 
Conſider the Raven,; for they neither ſow nor reap, 
y which neither have Storehouſe, nor Barn, and God 
| : | | feederh 


1—„»— 
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(e) Job xxxviii. 41. Eſal. cxlvii. 9. 
NT 


" 
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Feedeib them, It is a manifeſt Argument of the Di- 
vine Care and Providence, in ſupplying the World 
with Food and Neceſſaries, that the Ravens, ac- 
counted as unclean, and little regarded by Man, 
deſtitute of Stores, and that live by Accidents, by 
what falleth here and there; that ſuch a Bird, I ſay, 
ſhould be provided with ſufficient Food; eſpecially 
if that be true which Ariſtotle (F), Pliny (g), and 
lian (b) report, of their unnatural Affection and 
Cruelty to their Young : © That they expel them 
< their Neſts as ſoon as they can fly, and then drive 
c them out of the Countr .. 
Thus having conſidered the wiſe Appointment of 
the Creator, in ſuiting the Variety of Food, to Va. 
riety of Animals; Let us in the | | 
IV. Place, Take a View of the peculiar Food, 
which particular Places afford to the Creatures inha- 
biting therein. | 
It hath been already obſerved (i), That every 
Place on the Surface of the Terraqueous Globe, is 
ſtocked with proper Animals, whoſe Organs of 
Life and Action are curiouſly adapted to each re- 
ſpective Place. Now it is an admirable Act of the 
Divine Providence, That every Place affords a 
roper Food to all the living Creatures therein, 
All the various Regions of the World, the different 
Climates (&), the various Soils, the Seas, the 
| 5 Waters, 


— . — 
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(f) 4riftet. 1. ꝙ c. 31. Hiſt. Animal, | 

(g) Pliny affirms this of the Crow as well as Raves: Cæieræ 
omnes [i. e. Cornices] ex eodem genere pellunt nidis pullos, ac 
wolare cogunt, ficut & Corvi, qui robuſlas ſuos fœtus fugant 
fongius. Nat. Hiſt. 1. 10. c. 12. 5 | 

(5) Par. Hip. | | 

(i) Chap. . | 7 
e) Aamiranda Nature diſpenſatio eff, ut aliter, aliogue 
modo, tempore. & indufiria colatur terra ſeptentrionalis, aliter 
SLE thiopia, Sc. QJucad Aguilonares, hoc certum eft, in pleriſ- 
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Waters, nay our very Putrefactions, and molt naſty 
Places about the Globe, as they are inhabited by 
ſome or other Animal, ſo they produce ſome proper 
Food or other, affording a comfortable Subſiſtence 
to the Creatures living there. I might, for Inſtan- 
ces (/) of this, bring the great Variety of Herbs, 
Fruits and Grains on the Earth, the large Swarms 
of Inſects in the Air, with every other Food of 
the Creatures reſiding in the Earth, or flying in the 
Air. But I ſhall ſtop at the Vaters, becauſe the 
\ Pſalmiſt, in the fore-cited civꝰꝰ Pſalm, ſpeaks with 
relation to the eſpecial Proviſion for. the Inhabi- 
tants of the-Waters; and alſo by Reaſon that many 
Land-Animals have their chief Maintenance from 


thence, P 
. Now 


— ů — —— — — 


0 ͤ— 
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que agris Veſtrogothorum, parte Object Meridionali plagæ, Hor- 
deum ſpatio 36 Dierum a ſcmine projecto maturum colligi, hoe 
e, a fine Junii uſque medium Auguffi, aliquando celerius. Ea 
namque maturitas ex ſoli naturd, atri/que clementia, ac humore 
lajillorum fowvente radices, Solegue torrente, neceſſarid provenit, ut 
ita naſcatur, ac maturetur, taleſque ſpice ſex ordines in numero 
ariſtæ habent. Ol. Mag. Hiſt. 1. 15. c. 8. Prata & paſcua 
tantã luxuriant graminum ubertate ac diverſfitate, ut necęſſum 
4 _y arcere jumenta, ne nimio herbarum eſu crepent, Ec. Id. 
1d. L 19. C. 36. | 
0 A the many noble Contrivances for Food, I can- 
rot but attribute that univerſal Aliment, Bread, to the Reve- 
| lation, or at leaft the Inſpiration of the Creator and Conſer- 
vator of Mankind; not only becauſe it is a Food uſed in all, 
or moſt Parts of the World; but eſpecially becauſe it is of 
| incomparable Uſe in the great Work of Digeſtion, greatly 
aliting the Ferment, or whatever cauſes the Digeſtion of 
the Stomach. Of which take this Example from the noble 
Mr. Boyle. “ He extracted a Menfiruum from Bread alone, 
| © that would work on Bodies more compact than many hard 
| © Minerals, nay even on Glaſs it ſelf, and do many Things 
| © that Agua: fortis could not do——2—— Yet by no means was 
| ** this ſo corroſive a Liquor as Ag. fart. or as the other acid 
| ' Merfiruum.” Vid. the ingenious and learned Dr. Harris's 
Lex. Tech. verbs Menſtruum, where the Way of preparing it 
ay be met with, 5 


3 — „ 


(m) Egal. 
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Now one would think, that the Waters were ; 
very unlikely Element to produce Food for ſo great 
2 Number of Creatures, as have their Subſiſtence 
from thence. But yet how rich a Promptuary iz 
it, not only to large Multitudes of Fiſhes, but alſo 
to many amphibious Quadrupeds, Inſects, Reptiles, 
and Birds! From the largeſt Leviathan, which the 
Pſalmiſt ſaith (m) playeth in the Seas, to the ſmal- 
left Mite in the Lakes and Ponds, all are plentiful- 
ly provided for; as is manifeſt from the Fatneſs of 
their Bodies, and the Gaiety of their Aſpect and 


- Reb. 


And the Proviſion which the Creator hath made 
for this Service in the Waters is very obſervable; 
not. only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, par. 
ticularly of many of. the Inſect- Kind, not only of 
ſuch as are peculiar to the Waters, but alſo of ma. 
ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
about them, and by that Means become a Prey, 
and plentiful Food to the Inhabitants of the Wa- 
ters. And beſides theſe, what prodigious Shoals 
do we find of minute Animals even ſometimes dif- 
colouring the Waters (7)! Of theſe (not only in 
the Water, but in the Air and on Land) I have 
always thought there was ſome more than ordi- 
r 2 2-245 _ nary 
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(en) P/al. civ. 26. Tt | 

n) The Inſects that for the moſt part diſcolour the Wa 
ters, are the ſmall Inſects of the Shrimp-kind, called by Swan 
merdam, Pulex aquaticus arboreſcens. Theſe I have often 
feen ſo numerous in ftagnating Waters in the Summer- 
Months, that they have changed the Colour of the Waters 
to a pale or deep Red, ſometimes a Yellow, according t0 
the Colour they were of. Of this Swwammerdam hath a pret- 
ty Story told him by Dr. Florence Schuyl, viz. Se aliquand 


Studiis intentum, magno quodam & horrifica rumare ful? tur- 
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tary Uſe- intended by the All- wiſe Creator. And 
having bent many of my Obſervations that Way, I 
have evidently found it accordingly to be. For be 
they never ſo numberleſs or minute, thoſe Animals 
ſerve for Food to ſome Creatures or other. Even 
thoſe Animalcules in the Waters, diſcoverable only 
| with good Microſcopes, are a Repaſt to others 
there, as I have often with no leſs Admiration than 
Pleaſure ſeen (o). 


* 


_— Ow 
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batum, & fimul ad cauſam ejus inquirendam ercilatum; ve- 
rum ſe viæ eum in finem ſurrexiſſe, cum Ancilla ejus pene ex- 
animis adcurreret, & multo cum fingultu referret, umrem Lug- 
duni [Batavorum] aquam efſe mutatam in ſanguinem The 
Cauſe of which, upon Examination, he found to be only from 

the numerous Swarms of thoſe Pulices. V. Swamm. Hilt. Inſect. 


6 OLED | 
g The Cauſe of this great Concourſe and Appearance of 
thoſe little Inſects, I have frequently obſerved to be to per- 
form their Coit ; which is commonly about the latter End of 
May, and in Zune. At that Time they are very venerous, 
friſcing and catching at one another; and many of them con- 
joined Tail to Tail, with their Bellies inclined one towards an- 
other, | | SS 

At this Time alſo they change their Skin or Slough; which I 
conceive their rubbing againſt one another mightily promoteth. 
And what if at this Time they change their Quarters? Vid. Book 

VIII. Chap. 4. Note (J). 9 
| Theſe ſmall Inſects, as they are very numerous, ſo are Food 
to many Water.- Animals. I have ſeen not only Ducks ſhovel 
| them up as they ſwim along the Waters, but divers Inſects alſo 
devour them, particularly ſome of the middle-ſized Squil/z agua- 
tice, which are very voracious Inſects. 

o) Beſides the Pulices laſt mentioned, there are in the Waters 
other Animalcules very numerous, which are ſcarce viſible with- 
out a Microſcope, In May, and the Summer Months, the green 
Scum on the Top of ſtagnating Waters, is nothing elſe but 
prodigious Numbers of theſe Animalcules : So is likewiſe the 
| green Colour in them, when all the Water ſeems green. Which 
Animalcules, in all Probability, ſerve for Food to the Pulices 
Aguatici, and other the minuter Animals of the Waters. Of 
which I gave a pregnant Inſtance in one of the Nymphe of Gnats, 
to my Friend the late admirable Mr. Ray, which he was pleaſed 
to-publiſh in the laſt Edition of his ¶iſdom of God in the Creation. 
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But now the uſual Objection is, that Neceſſity 
maketh Uſe (p). Animals muſt be fed, and they 
make uſe of what they find: In the deſolate Regi- 
ons, and in the Waters, for Inſtance, they feed upon 
what they can come at; but, when in greater Plenty, 
they pick and chuſe. £ 
But this Objection hath been already in ſome 
Meaſure anſwered by what hath been ſaid ; which 
| | plainly 


— 


(p) Nil adeò guoniam natum'ſt in Corpore, alulli 
Paſſemus, ſed quod natum'ft, id procreat uſum. 
And afterwards, | | | 
Propterea capitur Cibus, ut ſuſfulciat artas, 
Et recreet vireis interdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 

And after the ſame Manner he diſcourſeth of Thirſt, and di. 
vers other Things. Vid. Lucret. JI. 4. v. 831, Tc. 

Againſt this Opinion of the Epicureans, Galen ingeniouſly 
argues in his Diſcourſę about the Hand. Nox enim Manus 
ipſæ (ſaith he) heminem artes dacuerunt, ſed Ratio. Manu 
autem ipſæ ſunt artium organa; ficut Lyra muſic. Tyra 
muſicam non docuit, ſed eſt ipſius artifex per eam, gud preditui 
eff, Rationem: agere autem non poteſt ex arte abſque organi, 
ita & una quelibet anima.: facultates quaſdam a ſud ipſius ſub- 
fantia obtinet, ——2uid autem carporis particulæ animam non 
impeliunt, ———manifefle videre licet, fi animalia recens nata 
- Confideres, que quidem fprigs agere conantur, quam perfefai 
habeant particulas. Ego namque Bovis witulum cornibus petere 
conantem ſæpenumero vidi, antequam ei nata eſſent cornua ; Et 
pullum Equi calcitrantem, Qc. Omne enim animal ſue ipfius 
Auimæ facultates, ac in quos uſus partes ſue polleant maxime, 
nullo doctore, preſentit ud igitur ratione dici poteſt, ani- 
malia partium uſus d partibus doceri, cam & antequam illat 
habeant, hoc cognoſtere videantur? Si igitur Ova tria acceperis, 
unum Aguilæ, alterum Anatis, reliquum Serpentis, & calore 
modico foveris, animaliaque excluſeris; illa guidem alis volare 
conantia, anteguam wolare poſſint; hoc autem revolui widebis, & 
ferpere aſfectaus, quamwis molle adbuc & invalidum fuerit. Et i, 
dum perfecta erunt, in und eademgue domo nutriweris, deinde ad 
locum ſubdialem ducta emiſeris, Aquila quidem ad ſublime; Anas 
autem in paludem — Serpens vero ſub terrd irrepet— Animalia qui- 
dem mibi videntur Natura magis quam Ratione artem aliquam 
[rexpixe artificioſa] exercere: Apes fingere alveolos, &c. Galen. 
de uſu Part. c. 3. h of a 
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ceiving Food (q), for the Formation of Speech, 
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plainly argues Deſign, and a ſuper-intending Wiſ⸗ 


dom, Power and Providence in this ſpecial Buſineſs 
of Food. © Particularly the different Delight of di- 
vers Animals in different Food, ſo that what is 
nauſeous' to one, ſhould be Dainties to another, 


is a manifeſt Argument, that the Allotment of 


Food is not a Matter of mere Chance, but en- 
tailed to the very Conſtitution and Nature of Ani- 
mals; that they chuſe this, and refuſe that, not 
by Accident, or Neceſſity, but becauſe the one is 


a proper Food, agreeable to their Conſtitution, and 
ſo appointed by the infinite Contriver of their Bo- 


_ ; and the other is diſagreeable and injurious te 
mw. „„ 

But all this Objection will be found frivolous, and 
the Wiſdom and Deſign of the great Creator will de- 
monſtratively appear, if we take a Survey, 

V. Of the admirable and curious Apparatus in 
all Animals, made for the Gathering, Preparing, 
and Digeſtion of their Food. From the very firſt 
Entrance, to the utmoſt Exit of the Food, we find 
every Thing contrived, made and diſpoſed with 


q the utmoſt Dexterity and Art, and curiouſly adapted 


to the Place the Animal liveth in, and the Food it 
is to be nouriſhed with. 


Leet us begin with the Mouth. And this we find, 
in every Species of Animals, nicely conformable 


to the Uſe of ſuch a Part; neatly ſized and ſhaped 


tor the catching of Prey, for the gathering or re- 


and 


— 


— 
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2) Alia dentibus prædantur, alia unguibus, alia roftri adunci- 
tate carpunt, alia latitudine [ejuſdem] ruunt, alia acumine exca- 
vant, alia ſugunt, alia lambunt, ſorbent, mandunt, worant. Nec 
minor varietas in pedum miniſterio, ut rapiant, diſtrabant, teneant, 
2 pendeant, tellurem ſcabere non cęlſent. Plin, Nat. Hitt. 
10. c. 7 Z. | "oy 


0) Be- 
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and every other ſuch like Uſe (r). In ſome Crea. 
tures it is wide and large, in ſome little and nar- 
row; in ſome with a deep Inciſure up into the 
Head (5), for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and troubleſome Food; in others with a much 
ſhorter Inciſure, for the gathering and holding of 
herbaceous Food, 
In In{eFs it is very notable. In ſome forcipa- 
red, to catch hold and tear their Prey (7): In ſome 
| acu- 


8 „ 
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r) Becauſe it would be tedious to reckon up the Bones, 
Glands, Muſcles, and other Parts · belonging to the Mouth, it 
ſhall ſuffice to obſerve, that, for the various Services of Man's. 
Mouth, beſides the Muſcles in common with other Parts, there 
are five Pair, and one ſingle one proper to the Lips only, as Dr. 
Gibſon reckons them: But my moſt diligent and curious Friend 
the late Mr. Cowfper, diſcovered a fixth Pair. And accordingly 
8 mm reckons fix Pair, and one ſingle one proper to the 

4. cx. | 

(+) Galen 33 to be here conſulted, who excellently 
argues againſt the caſual Concourſe of the Atoms of Epicu- 
rus and Aſclepiades, from the provident and wiſe Formation 
of the Mouths of Animals, and their Teeth anſwerable 
| thereto. In Man, his Mouth without a deep Inciſure, with 
only one canine Tooth on a Side, and flat Nails, becauſe, 
Jaith he, Hic Natura certs ſcicbat, ſe animal manſuetum, ac 
civile effingere, cui robur & wires efſent ex ſapientid, non er 
corforis fortitudine. But for Lions, Wolfs, and Dogs, and all 
uch as are called KN %, (or having ſharp, ſerrated 
Teeth) their Mouths are large, and deep cut ; Teeth ſtrong and 
ſharp, and their Nails ſharp, large, ſtrong, and round, accom- 
modated to holding and tearing. Vid. Galen. de U/. Part. 4.11. 
c. 9. 

[e) Among Inſects, the Sguillæ aguaticæ, as they are very 
rapacious, ſo are accordingly provided for it: Particularly 
the Squilla aquatica maxima recurva (as I call it) who hath 
(ſomewhat terrible in its very Aſpe&, and in its Poſture in the 
Water, eſpecially its Mouth, which is armed with long, 
ſharp Hooks, with which it boldly, and greedily catcheth 
any Thing in the Waters, even one's Fingers. When they 
have ſeized their Prey, they will ſo tenaciouſly hold it with 


their forcipated Mouth, that they will not part therewith, 
even 
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aculcated, to pierce and wound Animals (0, and 
ſuck their Blood. And in others ſtrongly rigged 
with Jaws and Teeth, to gnaw and ſcrape out. their 
Food, to carry Burdens (w), to perforate the Earth, 
yea, the hardeft Wood, yea, even Stones e 

| for 
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even when they are taken out of the Waters, and jumbled: about 
in one's Hand. I have admired at their peculiar Way of taking 
in their Food; which is done by piercing their Prey with their 
Forcipes (which are hollow) and ſucking the Juice thereof thro” 


them. | 
The Squilla here mentioned, is the firſt and ſecond in Mouffet's 


heat. Inſet. | 2. c. 37. | 


(z) For an Inſtance of Inſects endued with a Spear, I ſhall, 
for its Peculiarity, pitch upon one of the ſmalleſt, if nat 
the very ſmalleſt, of all the Gnat-kind, which I call, Culex 
minimus nigricans maculatus ſanguiſuga. Among us in Eſſex, 
they are called Nidiots; by Mouffet, Midges. It is about one 
tenth of an Inch, or ſomewhat more, long, with ſhort Anten- 
ne, plain in the Female, in the Male Rutherdd, ſomewhat 
like a Bottle-Bruſh, It is ſpotted with blackiſh Spots, eſpe- 
cially on the Wings, which extend a little beyond the Body. It 
comes from a little ſlender Eel-like Worm, of a dirty white 
Colour, ſwimming in ſtagnating Waters by a wriggling Motion; 


asin Fig, 5 


Its Aurelia is ſmall, with a black Head, little hort Horns, 
a ſpotted, ſlender, rough Belly. Vid. Fig. 6. It lies quietly 


on the Top of the Water, now and then gently wagging itſelf 
this Way and that. | 


Theſe Gnats are greedy Blood-Suckers, and very trouble- 
ſome, where numerous; as they are in ſome Places near the 


Thames, particularly in the Breach-Waters, that have lately 


befallen near us, in the Pariſh of Dagenham; where I found 

them ſo vexatious, that I was glad to get out of thoſe Marſhes. 
Yea, I have ſeen Horſes ſo ſtung with them, that they have had 

_ of Blood all over their Bodies, where they were wounded 
y them. | 


I have given a Figure (in Eg. 7.) and more particular De- 


ſcription of the Gnati, becauſe, although it be common, it is no 
where taken Notice of by any Author I know, except Mouffet, 


who, I ſuppoſe, means theſe Gnats, which he calls Miages. c. 
121 | 1 
(w) Hornets and Waſps have ſtrong Jaws, toothed, wherewith 
they can dig into Fruits, for their Food; as alſo gnaw and ſcrape 
Wood, whole Mouthfuls of which they carry away to make their 
Combs. Vide infr, Chap. 13. Note (e). | 


(x) Mon- 
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for Houſes (x) to themſelves, and Neſts for their 
f;; CT. A. 2 
And laſtly, in Birds it is no leſs remarkable. In 
the firſt Place, it is neatly ſhaped for piercing the 
Air, and making Way for the Body thro? the airy 
Regions. In the next Place, it is hard and horny, 
which is a good Supplement for the want of Teeth, 
and cauſeth the Bill to have the Uſe and Service of 
the Hand. Its hooked Form is of great Uſe to 
the rapacious Kind (y), in catching and holding 
their Prey, and in the Comminution thereof by 
tearing; to others it is no leſs ſerviceable to their 
Climbing, as well as neat and nice Comminution 
of their Food (z). Its extraordinary Length and 
Slenderneſs 1s very uſeful to ſome, to ſearch and 

ope for their Food in mooriſh Places (as); as 


its Length and Breadth is to others to hunt and 
ſearch 


„ — 1 
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(x) Monſieur de la Veye tells us of an ancient Wall of Free- 
Stone in the BenedeFines- Abbey at Caen in Normandy, ſo eaten 
with Worms, that one may run one's Hand into moſt of the 
Cavities: That theſe Worms are ſmall and black, iodging in a 
greyiſh Shell ; that they have large flattiſh Heads, a large Mouth, 
with four black Jaws, &c. Phil. Tranſ. No. 18. A 

O) Pro iis [Labris] cornea & acuta Volucribus Rofira, 
Eadem rapto viventibus adunca: collecto, rea: herbas ruentibu 
limumque lata, ut Suum generi. Fumentis vice manũs ad colligenda 
pabula : ora apertiora laniatu viventibus. Plin. Nat. Hiſt. I. 11, 
©. 37. | h | 

7) Parrots have their Bills nicely adapted to theſe Services, 
being hooked, for climbing and reaching what they have Occa- 
ſion for; and the lower Jaw being compleatly fitted to the Hooks 
of the upper, they can as minutely break their Food, as other 
Animals do with their Teeth. | 1 

(aa) Thus in Woodcocis, Snipes, &c. who hunt for Worms in 
mooriſh Ground, and, as Mr. Willughby ſaith, live alſo on the 
fatty unctuous Humour they ſuck out of the Earth. So allo the 
Bills of Cur/ews, and mary other Sea Fowl, are very long, to 
enable them to hunt for the Worms, c. in the Sands on the 


Sea-ſhore, which they frequent. 


(4b) Duck 
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ſearch in muddy Places (45): And the contrary 


RE orm, namely, a thick, ſhort, and ſharp-edged 


Bill, is as uſeful to ice, who have Occaſion 
to huſk and flay the Grains they ſwallow. But 
it would be endleſs, and tedious, to reckon up all 
the various Shapes, and commodious Mechaniſm 
of all; the Sharpneſs and Strength of . thoſe who 
have occaſion to perforate Wood and Shells. (cc); 
the Slenderneſs and Neatneſs of ſuch as pick u 

ſmall Inſects; the Croſs-Form of ſuch as break u 

Fruits (dd); the compreſſed Form of others ws}, 
with many other curious and artificial Forms, all 


' ſuited to the Way of Living, and peculiar Occa- 


ſions of the ſeveral Species of Birds. Thus much 
Let us next take a ſhort View of the Teeth (J). 


BAI 
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(5 Ducks, Geeſe, and divers others, have ſuch long broad 
Bills, to quaffer and hunt in Water and Mud ; to which we 
may reckon the uncouth Bill of the Sp. Bill: But that which 
deſerves particular Obſervation in the Birds named in theſe twp 
laſt Notes is, the Nerves going to the End of their Bills, en- 
abling them to diſcover their Food out of Sight; of which ſee 
Book VII. Chap. 2. Note (e). eh Grey ra N 
(cc) The Picus Viridis, or Green-Woodſpite, and all the Food: - 
Peckers, have Bills curiouſly made for digging: Wood, ſtrong, 
hard, and ſharp. A neat Ridge runs along the Top of the 
green Wood-Pecker's Bill, as if an Artift had deſigned it for 
Strength and Neatneſs. 2%. .- mot To + 
(dd) The Loxia, or Cro/5-Bill, whoſe Bill is thick and ſtrong, 


with the Tips crofling one another, with great Readineſs breaks 


open Fir-cones, Apples, and other Fruit, to come at their Ker- 
nels, which are its Food, as if the croſſing of the Bill was de- 
honed for this Service. | 

lee) The Sea. Pie hath a long, ſharp, narrow Bill, compreſſed 
ſide· ways, and every way ſo well adapted to the raiſing Limpets 
from the Rocks (which are its chief, if not only Food) that Na- 
ture (or rather the Author of Nature) feems to have framed it 


purely for that Uſe. . EIT wn 
J) Thoſe Animals which have Teeth on both Jaws, have 
but one Stomach ; but moſt of thoſe which have no upper Teeth, 

or none at all, have three Stomach: ; as in Beaſts, the Foy 
| | 4 


Ad. ibid. 
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In which theif peculiar Hardneſs (gg) is remarks: 
ble, their Growth () alfo; tkeir firſt Inſertion 
and Bandage in the Gums and Jaws, and their va- 
rious Shape and Strength, ſuited to their various 
Occaſion and Uſe (ii): the foremoſt weak and 
fartheſt from the Center, as being only Preparers 
to the reſt; the others being to grind and mince, 
are accordingly made ſtronger, and placed nearer 
f | * the 


K * ; 
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the Read, and the Feet; and in all grani vr. Birds, the Crop, 
the Echinus, and the Gixard. For as chewing is 10 an eaſy. Di. 
geſtion, ſo is fwallowing whole ta that which is more laborious. Dr. 
Grew's Colmol. Sacr. e. 5. ſet. 24. 5 
(ese) J. Peyer ſaith, the Teeth are made of convolved Skins 
hardened; and if we view the Grinders of Deer, Horſes, Sher), 
Sc. we thall find great Reaſon to be of his Mind. His Obſer- 
vations are, Mirum autem eos (i. e. Dentes) cum primum & jel. 
eulis imbricatim convolutis & muco wiſcida conflarent, in tantan 
dirigeſcere ſoliditatem, que Ma cuncta ſuperet. Idem fit etiam in 
Opiculis Ceraſorum, & c.—————Stparatione factã, per membra- 
nas conditur Magna locellis, quot farmant laminæ tenus, ac duriiſ. 
_ . Dentis figuram antea divinitus compoſite. J. Peyer Mery- 
Col. I. 2. c. 8. | | 
(bb) Qui autem (i. e. Dentes) renaſcuntur, minime credendi ſuu 

a facultate aliguũ plaſticã Brutorum denuo formari, ſed latentes tan- 
tummodo in conſpectum producuntur augmento molis ex efiuente ſuctu, 


li) From theſe, and other like Conſiderations of the 
Teeth, Galen infers, That they muſt needs be the Work of 
| ſome wiſe, provident Being; not Chance, nor a fortuitous 
Concourſe of Atoms. For the Confirmation of which be 
puts the Caſe, That ſuppoſe the Order of the Teeth ſhould 
have been inverted, the Grinder, ſet in the room of the + 
ciſors, &c. (which might as well have been, had not the 
Teeth been placed by a wiſe Agent) in this Caſe, What Ul 
would the Teeth have been of? What Confuſion by ſuch 3 
Night Ecror in their Diſpoſal only? Upon which he argue, 
f quis choream hominum 32 (the Number of the Teet)) 
ordine diſpoſuit, eum ut hominem induſtrium laudaremus: cut 
verò Dentium choream Natura tam bells exornarit, nonne ipſan 
guogue laudabimus? And then he goes on with the At- 
gument, from the Sockets of the Teeth, and their nice fit: 
ting in them, which being no leſs accurately done, that 
what is done by a Carpenter, or Stone-Cutter, in 3 

I | en0 
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the Center of Motion and Strength. Likewiſe 
their various Form (kk) in various Animals, is con- 
ſiderable, being all curiouſly adapted to the pecu- 
liar Food (I), and Occaſions of the ſeveral Species 
of Animals (mm). And laſtly, the temporary De- 
fect of them (un), is no leſs obſervable in Children, 
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Tenon into 4 Mortice, doth as well infer the Art and Act of 
the wiſe Maler of Animal Bodies, as the other doth the Act 
and Art of Man. And ſo he goes on with other Arguments to 
the ſame Effect. Galen de U/. Part. I. 11. c. 8. „ 

(44) A curious Account of this may be found in an Extra# 
of Letter concerning the Teeth of divers Animals. Printed at 
Paris, in M. Vaugnion's Compleat Body of Chirurg. Oper. 

041 ; it hath been taken Notice of, that yarious Animals 
delight in various Food; ſo it conſtantly falls out, that their 
Teeth are accordingly fitted to their Food; the Rapacious to 
catching, holding, and tearing their Prey; the Herbaceous to 


Gathering and Comminution of Vegetables: And ſuch as 


| have no Teeth, as Birds, their Bill, Craw, and Gizard, are 
aſiſted with Stones, to ſupply the Defe& of Teeth. But the 
moſt conſiderable Example of this Kind is in ſome Families 
of the Inſect-Tribes, as the Papillio-Kind, c. who have 
Teeth, and are voracious, and live on tender; Vegetables in 
their Nympha, or Caterpillar-State, when they can only creep; 
but in their mature Papilio State, they have no Teeth, but a 
Proboſcis, or Trunk, to {ack up Honey, Ec. their Parts for ga- 
thering Food, as well as their Food, being changed, as ſoon as 
they have Wings, to enable them to fly to it. 

(am] It is remarkable in the Teeth of Fiſhes, that in ſome 
they are ſharp, as alſo jointed, ſo as to fall back, the better to 
catch and hold their Prey, and to facilitate its Paſſage into the 
Stomach: So in others they are broad and flat, made to break 
the Shells of Snails and Shell-Fiſh devoured by them. Theſe 
Teeth, or Breakers, are placed, in ſome, in the Mouth ; in ſome, 
in the Throat; and in Lobſters, Ic. in the Stomach itſelf; in 
the Bottom of whoſe Stomachs are three of thoſe Grinders, with 
peculiar Muſcles to move them. : Ee: 

(un) What is there in the World can be called an Act of 
Providence and Deſign, if this temporary Defect of Teeth 
be not ſuch? That Children, for Inſtance, ſhould have none 
whilſt they are not able to uſe them, but to hurt themſelves, 
or the Mother; and that at the very Age when they can take 

O 2 . in 


Lips, are conſiderable; all lodged in the moſt con- 
afford that noble digeſtive; ſalival Liquor, to be 


Jaws, deſerves our Notice; together with the 


in every Creature well-ſized to the Food it hab 


Ae debet, quod caſit ac fortuito fit, Galen. de Uſ. Part. I. 11.6 
7. ubi plura, 5 p 
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and ſuch __ Creatures, where there is no Occa- 
ſion for dem but they would be rather an Annoy- 
ance to the tender Nipples and Breaſts. 
From the Teeth, the grand Wkruments af Maſti. 
cation, let us proceed to the other miniſterial 
Parts. And here the Parotid, Sublingual, and max- 
illary Glands, together with thoſe of the Cheeks and 


venient Places about the” Mouth and Throat, to 


mixed with the Food in Maſtication, and to moiſten 
and lubricate the Paſſages, to give an eaſy "deſcent 
to the Food. The commodious Form alſo of the 


ſtrong Articulation of the lowermoſt, and its Mo- 
tion. And Jaſtly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the ſeveral Muſcles and Tendons (oo), all mi- 
niſtring to this ſo neceſſary an Act of Life, a 
Maſtication is; they are ſuch Contrivances, ſuch 
Works, as plainly ſet forth the infinite Workman 
Care and Skill. 

Next to the Mouth, the Gulet preſenteth itſelf; 


occaſion to ſwallow ; ; in ſome but narrow, in others 
3 


— 
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in more ſubſtantial Food, and live without the Breaſt, and begin 
to need Teeth, for the ſake of Speech; that then, I ſay, ther 
Teeth ſhould begin to appear, and gradually grow, as re more 
and more ſtand in need of them. 

(oo) It would be endleſs to particularize here, and therefor 
I ſhajl refer to the Anatomiſts; among the reſt, particularly to 
Galen, for the ſake of his Deſcant upon this Subject. For har- 
ing deſcribed the great Accuracy of the Contrivance and Mak 
of theſe Parts, he faith, Haud ſcio an hominum fit fobriorum a 
Fortunam ofificem id rewvocare : alioqui quid tandem erit, quod cin 
Previdentia atque Arte efficitur 3 ? Omnino enim hoc ei contrariun 


(29 The 


__ 4 VWs. Wm 1 1 i 


CHAP. XI. of Animals Throats. 197 
as large and extenſive (7p); in all exceedingly 
remarkable for the curious Mechaniſm of its Muſcles, 
and the artificial Decuſſation and Poſition of their Fi- 
bres (77). - F313 194 S 20s : $$ E 

And now we are arrived to the grand Recep- 
tacle of the Food, the Stomach; for the moſt part 
as various as the Food to be conveyed therein. 
And here I might deſcribe the admirable Mecha- 
niſm of its Tunicks, Muſcles, Glands, the Nerves, 
Arteries, and Veins (rr); all manifeſting the ſu- 


per eminent Contrivance and Art of the infinite 


/ ork- 
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(pp) The Bore of the Gullet is not in all Creatures alihs anſwera- 


Ble to the Body or Stomach. As in the Fox, which both feds on 


Bones, and fwallows whole, or with little chewing ; add next in a 
Dog, and other offivorous Quadrupedi, tis very large, viz. to pre- 
went a Contuſfon therein. Next in a Horie, aulich the" he feeds an 


| Grajs, yet fwwallows much at once, and ſo requires @ more open Paſ-- 


ſage. But in a Sheep, Rabbit, or Ox, which bite ſhort, and 
feoallow leſs at once, tis ſmaller. And in a Squirrel, Vill leffer, 


| both becauſe he eats fine, and to keep him from diſgorging his Meat 

upon his deſcending Leaps. And ſo in Rats and Mice, which often 

= ru along Walls, with their Heads downwards. Dr. Grew's 
Comp. Anat. of Stom. and Guts, Chap. 5. 


% Of this ſee Dr. Willis's Pharm. Rat. Part 1. ſect. 1. c. 2. 


Steno allo, and Peyer. Mery. l. 2. 


The Deſcription theſe give of the muſcular Part of the 
Gullet, the late ingenious and learned Dr. D- ate faith, is very 
exact in Ruminants, but not in Men. In Man, this Coat (the 
ſecond of the Gullet) con/fifts of two flefpy Lamellæ, like two 


aiſtiuct Muſcles. The outward being compoſed of ſtrait longitudi- 


nal Fibres. e inner Order of Fibres is annular, with- - 
aut any obſervable Ang les. The Uſe of this Coat, and theſe 
Orders of Fibres, is to promote Deglutition ; of which the Longitu- 
dinal, ——— fhorten the Qeſophagus, and fo make its Capacity 


larger, to admit of the Matter to be ſwallowed. The Annular, on 
the contrary, contract the Capacity, and cliſing behind the deſcend-. 
1g Aliment, preſs it downwards, Drake's Anat. Vol. 1. I. 1. 
c. 9. ie & ys 

(rr) See Willis, ibid. Cooper's Anat. Tab. 35. and many 
ther Authors. ; | | 
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198 Of Animals Stomachs. Book IV. 
Workman (55); they being all nicely adjuſted to 
their reſpective Place, Occaſion, and Service. ] 
might alſo inſiſt upon that moſt neceſſary Office of 
Digeſtion ; and here conſider that wonderful Faculty 
of the Stomachs of all Creatures, to diſſolve (zz) all 
the ſeveral Sorts of Food appropriated to their Spe. 
cies; even ſometimes Things of that Conſiſtency as 
ſeem inſoluble (u; eſpecially by ſuch ſeemingly 
ſimple and weak Menſt ruums as we find in their 
Stomachs: But I ſhall only give theſe Things a 
bare Mention, and take more peculiar Notice of 
the ſpecial Proviſion made in the particular Species 
of Animals, for the Digeſtion of that ſpecial Food 


appointed them. 
1 And 


aa. 
— 


(ss) Promptuariam autem hoc, alimentum univerſum excipiens, 
ceu Divinum, non Humanum fit opificium. Galen. de Uſ. Part, 
ig. e. 1. | 


let) How great a Comprehenſion of the Nature of Things, did it 


require, to make a Menſtruum, that ſhould corrode all Sorts of 
Fleſh coming into the Stomach, and yet not the Stomach itſelf, 


which is alſo Fleſh ? Dr. Grew's Coſmol. Sacr. c. 4. 


(uu) The Food of the Caffor being oftentimes, if not al- 
ways, dry Things, and hard of Digeſtion, ſuch as the Roots 
and Bark of Trees, tis a wonderful Proviſion made in that 
Creature's Stomach, by the digeſtive Juice lodged in the cu- 
rious little Cells there. A Deſcription of whoſe admirable 
Structure and Order may be found in Blaſius from Wepfer : 
concerning which he faith, In quibus Mucus reconditus, non 
ſecus ac Mel in Fawis.-———— Nimirum quia Caftoris alime- 
tum exſuccum, & coctu difficillimum eft, ſafientiſſimus & ſummt 
admirandus in ſuis operibus rerum Conditor, D O M. ipſi pul: 
cherrima id & affab:e fad ßructurd benigniſſimè proſpexit, ut 
nunguam deefJet Fermentum, quod ad ſolwendum, & comminuen 
alimentum durum & aſjerum par foret. Vide Blaſ. Anat. 


Animal. c. 10. Confer etiam Act. Erud. Lipſ. Ann. 1684. 


p. 360. | f 
Moſt of our modern Anatomiſts and Phyſicians attribute 
Digeſtion to a diſſolving Menſtruum; but Dr. Drake takes it 


to be rather from fermentative, diſſolving Principles in the 


Aliment itſelf, with the Concurrence of the Air and Heat of 
the Body; as in Dr. Paęin's Digeſter. Lide Dr. Anat. Vol. 1. 


9. 14. | | 
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aaf. XI. Of Auma Stomarls, Ugg 
And in the firft Place it is obſeryable,.:that, in 
every Species of Animals, the Strength and Size 
of their Stomach (ww)'is conformahle to their 
Food. Such whoſe Food is more delicate, tender, 
and nutritive, have commonly this Part thinnery 
weaker, and leſs bulky; whereas ſuch-whoſe Ali- 
ment is leſs nutritive, or whoſe Bodies require larger 
Supplies to anſwer their Bulk, their Labours, and 
waſte of ſtrength and Spirits, in them it is large 
and ſtrong. . | ond 
Another very remarkable Thing in this Part, is, 
the Number of Ventricles in divers-Creatures. In 
many but one; in ſome two or more (xx). In 
ſuch as make a ſufficient Comminution of the Food 
in the Mouth, one ſuffices. But where Teeth are 
wanting, and the Food dry and hard, (as in 
granivorous Birds), there the Defect is abundant- 
ly ſupply'd by one thin membranaceous Ventri- 
cle, to receive and moiften the Food, and ano» 
ther thick, ſtrong, muſcular one, to grind and 
tear () it. But in ſuch Birds, and other Creatures, 
85 whoſe 


» - — — 


0 —_ 


% : >” . 2 » 


(ww) All carnivorous QJuadrupeds have the ſmalleſt Ventri- 
cles, Fleſh going fartheſt. Thoſe that feed on Fruits, and Roots, 
ade them of a middle Size. Jet the Mole, becauſe it feeds un- 
clean, hath à very great one. Sheep and Oxen, which feed on 
Graſs, have the greateſt. Vet the Horſe (and for the ſame Rea- 
fon the Coney and Hare) the Graminivergus, yet compara- 
- tively hath but little ones. For that a Horſe is made for Labour, 
and both this, and the Hare, for guick and continued Motion ; for 
which, the moſt eaſy Reſpiration, and ſo the freeft Motion of the 
Diaphragm, is very reguiſite; which yet could not be, ſpould the 
Stomach lie big and cumberſome upon it, as in Sheep and Oxen 
it doth, Grew ib, Chap. 6. | | 

(xx) The Dromedary hath four Stomachs, one whereof is 
peculiarly endowed with about twenty Cavities, like Sacks, 
in all Probability for the holding of Water. Concerning 
which, ſee Book VI. Chap. 4. Note (a). b 
) To aſüſt in which Office, they ſwallow ſmall angular 
Stones, which are to be met with in the Gizards of all gra- 
| Eg nivorous 
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200 of Animals Stomachs, -Book/IV} 
whoſe Food is not Grain, but Fleſh, Fruits, In- 


bects, or partly one, partly the other, there their 


Stomachs are accordingly conformable to their 
Food (22), Wanger or weaker, Rao or 
muſcular. 8 4.. 

But as remarkable a Thing as any in this part of 
Animals, is, the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures. 
The very Act itſelf of Rumination, is an excellent 
Proviſion for the complete Maſtication of the Food, 
at the Reſting, leiſure Times of the Animal. But 
the Apparatus for this Service, of divers Ven- 
tricles for its various Uſes and Purpoſes, together 
with their curious Mechaniſm, deſerves great Ad- 
miration (aan) e -* | 

Having thus far purſued the F ood to the Place, 


Where, by its Reduction into Chyle, it becomes 


a proper Aliment for the Body ; I might next trace 
it through the ſeveral Mæanders of the Gu7s, the 
Ab an ſo into the Blood (990), and after- 


wards 


— 2 — 


nivorous Birds; but in the Gizard of the Hax, or Mo yneck, 


which was full only of Ants, I found not one Stone. So in 


that of the Green-Wood Pecker, (full of Ants and Tree-Maggots) | 


there were but few Stones. 

(zz) In moſt carnivorous Birds, the third Ventricle is Men- 
branous ; where the Meat is concofted, as in a Man: Or ſome 
ewhat Tendinous, as in an Owl; as if it were made indifferent- 
ty for Fleſb, or other Meat, as he could meet with either : Or 


moſt thick and tendinous, called the Gizard; wherein the 


Meat, as on 4 Mill, is ground to Pieces. | Grew, ubi ſupra, 
Chap. 9. 

(aaa) It would be much too long a Taſk to inſt upon it 
here as it deſerves, and therefore concerning the whole Buſi- 
neſs of Rumination, 1 ſhall refer to J. Conr. Peyeri Merycolog. 


feu de Ruminantibus & Ruminatione Commentar, where he 


largely treateth of the ſeveral Ruminating Animals, of the 
Parts miniſtring to this Act, and the our Uſe and Benefit 


thereof unto them. 
(5 There are too many Particulars to be inſiſted on, ob- 
ſervable in the 5 of the Chyle, from the Guts to the 


Lf 


CAP. XI. Of Animals Stomachs. 2001 
wards into the very Habit of the Body: I might 
alſo take Notice of the Separation made in the 
Inteſtines, of what is nutritive, (which is received,) 
and what is feculent, (being ejected ;) and the Im- 
pregnations there from the Pancreas and the Gall; 
and after it hath been ſtrained through thoſe cu- 
rious Colanders, the /afeal Veins, I might alſo 
obſerve its Impregnations from the Glands and Lym- 
phedufts;, and, to name no more, I might far- 
ther view the exquiſite Structure of the Parts mi- 
niſtring 


* 
Mw 


* 2 bs „ — 
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Left Subclavian Vein, where it enters into the Blood; and there- 
fore I ſhall only, for a Sample of this admirable CEconomy, 
| _ Notice of ſome of the main and more general Matters. 
And, | + 
1. After the Food is become Chyle, and gotten into the 
Guts, it is an excellent Proviſion made, not only for its Paſſage 
through the Guts, but alſo for its Protruſion into the Lacteals, 
by the Periftaltick Motion, and Valuulæ Conniventes of the 
Guts. 2. It is an admirable Proviſion, that the Mouths of 
the Lackeals, and indeed the Lacteals primi generis themſelves, 
are ſmall and fine, not wider than the Capz/lary Arteries are, 
left by admitting Particles of the Nouriſhment groſſer than the 
Catillaries, dangerous Obſtructions might be thereby produ- 
ced. 3. After the Reception of the Aliment into the La&zals 
fruni generis, it is a noble Proviſion for the Advancement of 
its Motion, that in the Me/erterick Glands, it meets with ſome 
of the Lymphe-Duds, and receives the Impregnation of the 
Hmpba. And paſſing on from thence, it is no leſs an Advantage, 
4. That the Lacteals, and Dymphæ. Ducts meet in the Recepta- 
culam Chyli, where the Aliment meeting with more of the 
Lympha, is made. of a due Conſiſtence and Temperament, for 
its farther Advancement through the Thoracic Du#, and ſo 
into the Left Subclavian Vein and Blood, Laſtly, This Thora- 
cic Duc itſelf is a Part of great Conſideration. For (as Mr. 
Confer faith) [Fave confider in this Duct its ſeveral Diviſions and 
In:ſculations, its numerous Valves looking from below upwards, its 
aavuntageous Situation between the great Artery and Vertebræ of 
the Bick, together with the Ducts diſcharging their refluent Lym- 
Pha /rom the Lungs, and other neighbouring Parts, we ſhall find 
all conduce to demonſtrate the utmoſt Art of Nature uſed in fur- 
thering the fieeh and perpendicular Ajcent of the Chyle. Anat. 


antroduct. 
> (ccc) Theſe 
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here the Creator hath ſhewed his Skill, in not 
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niſtring to all theſe delicate Offices of Nature; par- 
ticularly the artificial Conformation of the Inteſſines 
might deſerve a ſpecial Enquiry, their Tunicks, 
Glands, Fibres traverſing one another (ccc), and 
periſtaltick Motion in all Creatures; and their 
cochleous Paſſage (ddd) to retard the Motion of the 
Chyle, and to make amends for the Shortneſs of 
the Inteſtines, in ſuch Creatures who have but one 
Gut ; together with many other Accommodations 
of Nature in particular Animals that might be men- 
tioned. But it ſhall ſuffice to have given only a ge- 
neral Hint of thoſe curious and admirable Works 
of Gop. From whence it is abundantly manteft, 
how little Weight there is in the former atheiſtical 
Objection. Which will receive a further Confuta- 
tion from the a 
VI. and laſt Thing relating to Food, that J ſhall 
ſpeak of, namely, The great Sagacity of all Auimal,, 
in finding out and providing their Food. In Man, 
3 we may not find any Thing very admira- 
le, or remarkable in this Kind, by Means of his 
Reaſon and Underſtanding, and his Supremacy over 
the inferior Creatures; which anſwereth all his 
Occaſions relating to this Buſineſs : But then even 


Over- 


— — 
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(sec) Theſe, although noble Contrivances and Works of 
God, are too many to be inſiſted on, and therefore I ſhall re- 
fer to the Anatomiſts, particularly Dr. Willis Pharmaceut. Dr. 
Cole, in Phil. Tranſ. Ne 125. and Mr. Cowper's elegant Cut in 
Anat. Tab. 34, 35. and Append. Fig. 39, 40. 

(ddd) In the Thornback, and ſome other Fiſhes, it is a very 
curious Proviſion that is made to ſupply the Paucity and Bre- 


vity of the Guts; by the Perforation of their ſingle Gut, go- 


ing out ſtrait along, but round like a Pair of Winding- Stairs; 
ſo that their Gut, which ſeems to be but a few Inches Jong, 
hath really a Bore of many Inches. But of theſe, and many 


other noble Curiofities and Diſcoveries in Anatomy, the Rea. 


der will, I hope, have a better and larger Account from tie 
curious and ingenious Dr. Doauglas, who is labouring in thoſe 


Matters. | | | 
(eee) Qui- 
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over-doing the Matter : in not providing Man with 
an unneceſſary Apparatus, to effect over and over 
again what is feafible, by the Reach of his Under- 
ſtanding, and the Power of his Authority, 
But for the inferior Creatures, who want Rea- 
ſon, the Power of that natural Inſtin&, that Sa- 
gacity (ere) which the Creator hath imprinted up- 
on them, do amply compenſate that Detect. And 
here we ſhall find a glorious Scene of the Divine 
Wiſdom, Power, Providence and Care, if we view 
the various Inſtincts of Beaſts, great and ſmall, of 
Birds, Inſects, and Reptiles (F). For among e- 
very Species of them, we may find notable Acts of 
Sagacity, or Inſtinct, proportional to their Occa- 
ſions for Food. Even among thoſe whoſe Food is 
near at Hand, and eaſily come at; as Graſs and 
Herbs; and conſequently have no great Need of 
Art to diſcover it; yet that Faculty of their ac- 
curate Smell and Taſte, ſo ready at every Turn, to 
diſtinguiſh between what is ſalutary, and what per- 
nicious (ggg), doth juſtly deſerve Praiſe. 1 n 

= uc 
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(ee) Puibus befliis erat is cibus, ut alius generis beſtiis weſce- 
rentur, aut wires natura dedit, aut celeritatem : data «ft quibuſ- 
| dam etiam machinatio guædam, atque ſolertia, &c. Cic. de Nat. 

Deor-"E 2. v.08. 2 

Among Reptiles that have a ſtrange Faculty to ſhift 
for Food, &c. may be reckoned Eels, which, although be- 
longing to the Waters, can creep on the Land from Pond to 
Pond, c. Mr. Maſely of Moſely, ſaw them creep over the 
Meadows, like ſo many Snakes from Ditch to Ditch ; which 


be thought, was not only for bettering their Habitation, but 


alſo ” catch Snails in the Graſs. Plat's Hiſtory of Stafford/pire, 

C. 7. lect. 32. | | 
And as early as the Year 1125, the Froft was ſo very intenſe, 
that the Fe/s were forced to leave the Waters, and were frozen 
ed 75880 in the Meadows. Vide HakewilPs Apol. I. 2. chap. 7. 
leck. 2. | | 155 | 
ggg) Enumerare poſſum, ad paſtum zapeſſendum conficiendum- 
que, que fit in fguris animantium & gaam ſolers, ſubtiliſque de- 
. io partium, quamque admirabilis fabrica membrarum. Om- 
| | nia 


i 
r 
F 
"4 
5 . 
* 
. 
+ 
* 
{ N 
# 
11 
. 
U 
i. 
= 
4M 
J] 
8 1 
7 
T3 
4% 
_ 
* 
N F 
. 
; 
i 
' 38 
11 
"13 
1-4 
_ - 
* F : 
4 
A 
N 1 
1 Bo 
hs 
- heal 
1 7 
b 1 
1 
*- $6 
3 
_ 
7 
9 
14 
4 b 
N 
1 
9 
+4 
. 
14 


. — _ — — Sa. or _ ug 3 
- — 8 oY + we 8 ” - 
L a . « * ae -\ 72 o by ov — 9 
——— — ͥ ́ꝙ ꝙ—WAt‚— 
— med AMS A = —— — — — 
* 7 
- 


bs 07 Animals W Book IV. 


ſuch Animals, whoſe Food is not ſo eaſily come at, 
a Variety of wonderful Inſtinct may be met with, 
ſufficient to entertain the moſt curious Obſerver. 
With what entertaining Power and Artifice do 
ſome Creatures hunt (555), and purſue their Game 
and Prey! And others watch and way-lay theirs 
Et With what POO Ions e do others grope 

WES 


—_— 
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nia enim gue intus incluſa ſant, ita nata, atque ita locata f 
ut nihil eorum ſupervacaneum fit, nihil ad vitam retinendam non 
neceſſarium. Dedit autem eadem Natura belluis & ſenſum, & 
appetitum, ut altero conatum haberent ad naturales paſtus capeſſen- 
dos; altero ſecernerent peſtifera a alu, Cic. de Nat. Deor, 
J. 2. c. 37. See Book IV. Chap. 4. 

(SB) It would be endleſs to give Laflances of my own and 
others Obſervations, of the prodigious Sagacity of divers Ani. 
mals in Hunting, particularly Hounds, Setting-Dogs, &c. one 
therefore ſhall ſuffice, of Mr. Boy/e's, viz. A Perſon of Qualit) 
—t0 make a Tryal, whether a young Blood- Hound was well 
inſtrufted, cauſed one of his Servant. to walk to a Town 
four Miles off, and then to a Market-Town three Miles from 
thence. The Dog, without ſeeing the Man he was to purſue, 


follow'd him by the Scent Io the above-mentioned Places, notwith- 
flanding the Multitude of Market- People that avent along in the 


fame Way, and of Travellers that had Occaſion to croſi it. And 
abhen the Blood. Hound came to the chief Market-Town, he paſſed 
thro' the Streets, avithout taking Notice of any of the People there, 
and left not till he had gone to the Houſe, where the Man he ſought 
reſted himſclf, and found him in an upper Noam, to the Wonder of 
thoſe that follawed him. Boyl. determ. Nat. of Effluv. Chap. 4. 
(iii) There are many Stories told of the Craft of the Fox, to 
compaſs his Prey: Of which Ol. Magnus, hath many ſuch, as 
feigning the Barking of a Dog, to catch Prey near the Houſes; 
feigning himſelf dead, to catch ſuch Animals as come to feed 
upon him; laying his Tail on a Waſp-Neſt, and then rubbing 
it hard againſt a Tree, and then eating the Yajps fo killed: 
Ridd ing himſelf of Fleas, by gradually going into the Water, 
with a Lock of Wool in his Mouth, and ſa driving the Fleas 
up into it, and then leaving it in the Water: By catching Crab- 
Fiſh with his Tail, which he faith he himſelf was an Eye- 
witneſs of; Vidi & ego in Scopulis Norvegie Vulpem, inter ruft, 
immiſſa_ caudg in aguas, plures educere Cancros, ac demum devo 


rare, Ol. Mag. Hiſt. J, 18. e. 39, 40. 


But 


ut 
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for it under Ground, out of Sight, in mooriſh Pla- 
ces; in Mud and Dirt (&k&) ; and others dig and 
delve for it, both above( li), and under the Sur- 
face of the drier Lands (mmm)! And how. curious 


and well-defign'd a Proviſion is it of particular large 


Nerves in ſuch Creatures, adapted to that eſpecial 
o „ e 

What an admirable Faculty is that of many A- 
nimals, to diſcover their Prey at vaſt Diſtances; 
ſome by their Smell ſome Miles off (unn); and 


ſome by their ſharp and piercing Sight, aloft in 


the 


8 


But Pliny's fabulous Story of the Hyena out does theſe Re- 
lations of the Fox, Sermonem humanum inter pa ſtorum ftabula 
afſimulare, nomenque alicujus addiſcere, quem evocatum foras la- 
ceret. Item Vomitionem hominis imitari ad ſollicitandos Canes 
quos invadat, Plin. Nat. Hiſt. I. 8. c. 30. 

(% This do Dachs, Noodcochs, and many other Fowls, which 
ſeek their Food in dirty, mooriſh Places. For which Service 
they have very remarkable Nerves reaching to the End of their 
Bills. Of which ſee Boot VII. Chap. 2. Note. (e). 

(111) Swine, and other Animals that dig, have their Noſes 


made more tendinous, callous, and ſtrong for this Service, than 


others that do not dig. They are alſo edged with a proper, 
tough Border, for penetrating and lifting up the Earth; and 
their Noſtrils are placed well, and their Smell is very accurate, 
to diſcover whatſoever they purſue by Digging. 

(mmm) The Mole, as its Habitation 1s different from that of 
other Animals, ſo hath its Organs in every Reſpe& curiouſly 
adapted to that Way of Life ; particularly its Noſe made 
ſharp, and ſlender, but withal tendinous and ftrong, &c. But 
what is very remarkable, it hath ſuch Nerves reaching to the 
End of its Noſe and Lips, as Ducks, &c. have, mentioned 
above in Note (444). Which Pair of Nerves I obſerved to be 
much larger in this Animal than any other Nerves proceeding 
out of its Brain, 

(ann) Predacious Creatures, as No,, Foxes, &c. Will diſ- 
cover Prey at great Diſtances ; ſo will Dogs and Ravens diſco- 
ver Carrion a great Way off by their Smell. And if (as the 
Superſtitious imagine) the Latter flying over and haunting 
Houſes be a Sign of Death, it is no Doubt from ſome cadave- 
rous Smell, thoſe Rawens diſcover in the Air by their accu- 
rate Smell, which is emitted from thoſe diſeaſed Bodies, which 
haye in them the Principles of a ſpeedy Death. 


(ooo) Thug 
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the Air, or at other great Diſtances (ooo)! An In- 

ſtance of the Latter of which God himſelf giveth, 

(Fob xxxix. 27, 28, 29.) in the Inſtinct of the Eagle: 

Doth the Eagle mount up at thy Command, and make 

her N:t on High? She dwelleth and abideth. on the 

| Rock, upon the Crag of the Rock, and the ſtrong 
Place-(ppp). From thence ſhe ſeeketh her Prey, and 

ber Eyes behold afar offi What a commodious Pro- 

viſion hath the Contriver of Nature made for Ani- 

mals, that are neceſſitated to climb for their Food; 

not only in the Structure of their Legs and Feet, 

and in the Strength of their Tendons and Muſcles, 

acting in that particular Office (44); but allo in 
the peculiar Structure of the principal Parts, Act- 

ing in the Acqueſt of their Food (rrr)! . a 

5 Provi- 
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(q Thus Hawks and Kites on Land, and Gul/s, and other 
Birds, that prey upon the Waters, can at a great Height in the 
Air fee Mice, little Birds and Inſects on the Earth, and ſmall 
Fiſhes, Shrimps, Sc. in the Waters, which they will dart down 

upon, and take. | 

(£7) Mr. Ray gives a good Account of the Nidification of 

the Chr y/aztos, Cauda annulo aibo cinta. Hujus Nidus Ann. 1668. 
in ſlvoſis prope Derwentiam, &c. inventus eft è bacillis ſeu wirgi; 
ligneis grandtoribus compoſitus, quorum altera extremitas rupis cu- 
juſdam emirentiæ, altera duabus Betulis innitebatur, Erat Ni. 
dus guadratus, daas ulnas latus, In eo pullus unicus, adjacen- 

| | tibas cadaveribus unius api, unius leporis, & trium Grygallorum 

3 pullorum. Sy nopſ. Method. Avium, p. 6. And not only Lambs, 

. | Hares, and Grygalli, but Sir Robert Sibbaid tells us, they will 

| — ſeize Kids and Fauns; yea, and Children too: Of which he 
hath this Story of an Eagle in one of the Orcades Iſlands. Quæ 

Infantulum unius anni pannis involutum arripuit (quem Mater 

ellas uſfibiles pro igne allatura momento temporis depoſuerat in 

loco Houton-Head dis) enmgue deport afſe per 4 milliaria paſſuum 
ad Hoiam ; gud re ex matris ejulat:bus cognita, quatuor viri illuc 
in raviculd profecti ſunt, & ſcientes ubi Nidus efſet, infantulum 

illæſum & intactum deprebenderunt. Prod. Nat. Hiſt. Scot. J. 3. 

part. 2. p. 14. ? 

(999) See in Book VII. Chap. 1. Note (1). the CharaQeril- 
ticks of the HYoodpecter End. 
(rrr) The Contrivarce of the Legs, Feet, and Nails [of the 

Opuſſum] rn, wer; adrantagecus to this Animal in climbing 7 "= 

| : { WWHIC 
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CHAP. XI. | „ get Food. 207 
Proviſion alſo is that in nocturnal Birds and Beaſts, 
in the peculiar Structure of their Eye (66), (and we 
may perhaps add the Accuracy of their Smell too) 
whereby they are enabled to diſcover their Food in 
the Dark? But among all the Inſtances, we have of 
natural Inftin&, thoſe Inſtincts, and eſpecial Pro- 


viſions made to ſupply the Neceſſities of Helplets 
Animals, do in a particular Manner demonſtrate 
the great Creator's Care. Of which I ſhall give 
two Inſtances. EY 11 

1. The Proviſion made for young Creatures. 
That Ereeyn, that natural Affection, ſo connatural 
to all, or moft Creatures towards their Young (777), 
what an admirable noble Principle is it, implan- 


ted 


8 * —_ A. 2 yy A = 


n 


(which it doth very nimbly) for preying upm Birds. But that 
which is moſt ſingular in this Animal, is the Structure of its 
Tail, to enable it to hang on Boughs. The Spines, or Hooks — 
in the middle of the under Side of the Vertebræ of the Tail, are a 
wonderful Piece of Nature's Mechaniſm. The firft three Vertebræ 
bad none of theſe Spines, but in all the reſt they auere to be obſerved. 
ey were placed juſt at the Articulation of each Foynt, and 
in the Middle from the Sides. For the performing this Office 
[of hanging by the Tail] rothing, I think, could be more advan- 
tageonſly contrived. For when the Tail is twirled or wound about a 
Stick, this Hook of the Spinæ eaftly ſuſtains the Weight, and there 
is but little Labour of the Maſcles required, enly enzugh for bonuing 
or crooking the Tail This, and more to the {ame Purpoſe, fee 
- Dr. Jens Anatomy of the Opeſſum, in Philaſiphical Tranſat. 
NS. 239. 

(At Tee before Chap. 2. Note (x), (aa), (bb). 

(ttt) Duid dicem quuntus amor befitarum fit in educandis cuſo- 
diendiſque iis, quæ precreaverint, uſque ad eum finem, dum poſſint 
[*it/a asfendere ? And having inftanced in ſome Animals, where 
this Care is not neceſſary, and accordingly is not employed, he 
goes on, Fam Gallinæ, aveſque religuæ, & quietum requirunt ad 
tariendum locum, & cubilia fibi, nideſque conflruunt, eoſque quam 
Feſſunt molliſſime ſubſternunt, ut quam facillime ova ſerventar. 
Ex quibus pullos cùm excluſerint, ita tuentur, ut & pennis fowe- 
ant, ne frigore ledantur, & fi e calor, a ſole ſe ofponant, Cic. 
de Nat. Deor. 1. 2. ©. 51, 52. 
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to their own Bowels (www)? How will they ca- 


lie therein alſo. Dr. Tyſon. Anat. of the Ops. in Phil. 
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208 Of Aninials Care Book IV, 


ted in them by the wiſe Creator? By Means of 


which, with what. Alacrity do they tranſact their 


parental Miniſtry ? With what Care do they nurſe 


up their Young ; think no Pains too great to be 


taken for them, no Dangers (uu, too great to 
be ventured upon for their Guard and Security: 
How carefully will they lead them about in Pla. 


ces of Safety, carry them into Places of Retreat 


and Security; yea, ſome of them admit them in- 


1 


"rel; 
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To this natural Care of Parent- Animals to their Young, we 
may add the Returns made by the Young of ſome toward 


the old Ones. Pliny ſaith of Rats, Genitores ſuos fefſos ſenthi, 
' alunt in/igni pietate. Nat. Hiſt, I. 8. c. 57. So Cranes, he 


ſaith, Genitricum ſenedtam invicem educant. L. 10. c. 23. 
This St. 4mbreſe takes Notice of in his Hexameron, and 0, 
Magnus after him, Depofiti patris artus, per longæwum ſentAui, 
plumis nudatos circumſtans ſoboles pennis propriis fovet, 
collatitio cibo paſcit, quando etiam ipſa nature reparat diſpendia, ut 
binc inde ſenem ſublewantes, fulcro alarum ſuarum ad wolandm 


exerceant, & in priſtinos uſus deſueta membrana reducant. For 


which Reaſon this Bird is denominated Pia. Vid. Ol. Mag. 


Hi. J. 19. e. 14. 


Hereto may be added alſo the conjugal Erogyy of the little 
green Atbiopian Parrot, which Mr. Ray deſcribes from Clufw. 


Faænelleæ feneſcentes (quod valdè notabile) wix edere wolebant, 


niſi cibum jam a mare carptum, & aliquandiu in prolobo retentun, 
& quaſi coctum roſtro ſuo exciperent, ut Columbarum pulli d 
matre ali ſolent. Synopſ. Meth. Av. p. 32. 

(zuu) The moſt timid Animals, that at other Times ab. 


ſcond, or haſtily fly from the Face of Man, Dogs, &c. will, 
for the Sake of their Voung, expoſe themſelves. Thus among 


Fowls, Hens will aſſault, inſtead of fly from ſuch as meddle 
with their Brood. So Partridges, before their Young can fiy, 
will drop frequently down, firit at leſſer, and then at greater 
Diſtances, to dodge and draw off Dogs from purſuing their 
Young. 8 8 . g 

(www) The Opaſſum hath a curious Bag on purpoſe for the 
ſecuring and carrying about her Young. There are belonging 
to this Bag two Bones (not to be met with in any other 
Skeleton} and four pair of Muſcles; and ſome ſay the Teats 


CAP. XI. of their Young, 209 
reſs them with their affectionate Notes, lull, and 
quiet them with their tender parental Voice, put 
Food into- their Mouths, ſuckle them, cheriſh and. 
keep them warm, teach them to pick, and eat, and 
gather Food for themſelves ; and, in a Word, per- 
form the whole Part of ſo many Nurſes, deputed. 
by the Sovereign Lord and Preſerver of the World, 
to help ſuch young and ſhiftleſs Creatures, till they 
are come to that Maturity, as to be able to ſhift for 
themſelves? _ - fee at 
And as for other Animals, (particularly Inſects, 
whoſe Sire is partly the Sun, and whoſe numerous 

Offspring would be too great for their Parent-Ani- 
mals Care and Proviſion) theſe are ſo generated, as 
to need none of their Care, by Reaſon they arrive 
immediately to their 'Hauiz, their perfect, adult 
State, and are able to ſhift for themſelves. -But 
yet, thus far their parental Inſtinct (equivalent to 
the moſt rational Care and Foreſight) doth ex- 
tend, that the old ones do not wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
ſo cautiouſly repoſit it in ſuch commodious Places, 
(ſome in the Waters, ſome on Fleſh, ſome on Plants) 
proper and agreeable to their Species (xxx) z and 
lome ſhut up agreeable Food in their Neſts, partly 
tor Incubation, partly for Food (yyy), that their 
Young in their Aurelia, or Nympha State, may find 

| ſufficient and agreeable Food to bring them up, till 

they arrive to their Maturity. | 

Thus far the Parental Inſtin& and Care. 5 

| | ext 
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Tranſ. Ne 239. where he alſo, from Oppian, mentions the 
Dog Hi, that upon any Storm or Danger, receives the young 
ones into her Belly, which come out again when the Fright is 
over. So alſo the Squatina and Glaucus, the fame Author 
| faith, have the ſame Care for their Young, but receive them 
into different Receptacles. 3 
(xxx) See Book VIII. Chap. 6. 
iy) See Chap. 13. Note (c). | 
| NM ( There 
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210 Of Animals Care Book IV. 
Next we may obſerve no | leſs in the Young 
themſelves, eſpecially in thoſe of the irrational A- 
nimals. Foraſmuch as the Parent-Animal is not 
able to bear them about, to cloath them, and to 
dandle them, as Man doth ; how admirably hath 


the Creator contrived their State, that thoſe 


young Creatures can ſoon walk about, and with 
the little Helps of their Dam, ſhift for, and help 
themſelves? How naturally do they hunt for their 
Teat, ſuck, pick (zzz), and take in their proper 
Food ? - SH, HS x 1 
But for the Voung of Man, their Parents Rea- 
ſon joined with natural Affection, being ſufficient 
to help to nurſe, to feed, and to cloath them; 
therefore they are born helpleſs, and are more ab- 
ſolutely, than other Creatures, caſt upon their Pa- 
rents Care (aaaa). A manifeſt Act and Deſignation 
of the Divine Providence. | l 
2. The other Inſtance I promiſed, is the Provi- 


ſion made for the Preſervation of ſuch Animals as 


are ſometimes deſtitute of Food, or in Danger of 
being ſo. The Winter is a very inconvenient, im- 
proper Seaſon, to afford either Food or Exerciſe 
to Inſects, and many other Animals. When the 

flow- 


a 
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(xxz) There is manifeſtly a puny Providence in 
this Caſe, that ſome Animals are able to ſuck as ſoon as ever 
they are born, and that they will naturally hunt for the 


Teat before they are quite gotten out of the Secundines, and 


parted from the Navel-String, as I have ſeen. But for Chicken, 
and other young Birds, they not being able immediately 
to pick till they are ſtronger, have a notable Proviſion made 
for ſuch a Time, by a part of the Yolk of the Egg being 
incloſed in their Belly, a little before their Excluſion or 
Hatching, which ſerves for their Nouriſhment, till they are 


grown ſtrong enough to pick up Meat. Vide Book VII. Chap. 4 


Note (a). | | £ 

(aaaa) Qui [Infantes)] de ape noſlrd ac de divind miſericordia 
plus merentur, qui in primo flatim nativitatis ſuæ ortu plorantss 
ac flentes, nil aliud faciunt quim deprecantur. Cypr. Ep. ad 
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CA. XI. e their Young, 221 
flowery Fields are diveſted of their Gaiety; when 
the fertile Trees and Plants are ſtripp'd of their 
Fruits, and the Air, inſtead of being warmed with 
the cheriſning Beams of the Sun, is chilled with 
rigid Froſt; What would become of ſuch Animals 
as are impatient of Cold? What Food could be 
found by ſuch as are ſubſiſted by the Summer - Fruits? 
But to obviate all this Evil, to ſtave off the De- 
ſtruction and Extirpation of divers Species of Ani- 
mals, the infinitely wiſe Preſerver of the World hath 
as wiſely ordered the Matter; that, in the firſt 
Place, ſuch as are impatient of Cold, ſhould have 
ſuch a ſpecial Structure of their Body, particularly 
of their Hearts, and Circulation of their Blood (55), 
as during that Seaſon, not to ſuffer any Waſte of 
their Body, and conſequently not to need any Re- 
cruits; but, that they ſhould be able to live in a 
kind of ſleepy, middle State, in their Places of ſafe 
Retreat, until the warm Sun revives both them and 
their Food together. | 
The next Proviſion is for ſuch as can bear the 
Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger (cccc), in others 
at a = 
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(sbb) I might name here ſome of the Species of Birds, 
the whole Tribe almoſt of Inſects, and ſome among other 
Tribes, that are able to ſubſiſt for many Months without 
Food, and ſome without Reſpiration too, or very little: 
But it may ſuffice to inſtance only in the Land. Tortoiſe, of 
* IE of whoſe Heart and Lungs, ſee Book VI. Chap. 5. 
ote (G). | - 
(cecc) Inediam dintifſime tolerat Lupus, ut & alia omnia car- 
nivoræ, licet woraciſſima; magnd utique nature providentid ; 
' quoniam eſca non ſemper in promptu eff. Ray's Synopſ. Quadr, 
p. 174. | „ 
| To the long Abſtinence mentioned of Brute Animals, I 


f hope the Reader will excuſe me, if I add one or two Inſtances 
5 of extraordinary Abſtinence among Men. One Martha Tay- 
d lor, born in Derbyftire, by a Blow on the Back fell into ſuch 


2 Proſtration of Appetite, that ſhe took little Suſtenance, 
| F 2 | but 


1 
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by their notable Inſtinct in laying up Food before- 
hand againſt the approaching Winter (dadd). Of 
this many entertaining Examples may be given; 
particularly we may, at the proper Seaſon, obſerve 
not only the little Treaſures and Holes well-ſtocked 
with timely Proviſions, but large Fields (zece) here 
and there throughout beſpread with conſiderable 
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but ſome Drops with a Feather, from Chriſimas, 1667, for 
thirteen Months, and ſlept but little too all the Time. See Dr. 
Sampſon's Account thereof, in Ephem. Germ. T. 3. OGH. 173. 
To this we may add the Caſe of S. Chilton, of Tinſbury, near 
- Bath, who, in the Years 1693, 1696, and g7, ſlept divers 
Weeks together. And altho' he would ſometimes, in a very odd 
manner, take Suſtenance, yet would lie a long Time without 
any, or with very little, and all without any conſiderable Decay. 
See Phil. Tranſ. Ne 304. 3 
(add) They are admirable Inſtincts which the Sieur de Bean- 
plau relates of his own Knowledge, of the little Animals called 
| Bohaques in Ukraine. They make Burroughs like Rabbets, and in 
October. Hut tbemſelves up, and do not come out again till April, 
They ſpend all the Winter under Ground, eating what they 
Jaid up in Summer. Thoſe that are lazy among them, tht 
lay on their Back, then lay a great Handful of dry Herbage up 
their Bodies, &c. then others drag thoſe Drones to the Mouths if 
their Burroughs, and ſo thoſe Creatures ſerve inſtead of Barros, 
&c. I hawe often ſeen them practice this, and have had the Curic- 
fity to obſerve them whole Days together. Their Holes are parted 
like Chambers; ſome ſerve for Store-houſes, others for Burying- 
places, &e. Their Government is nothing inferior to that of Bees, 
&c. They newer go abroad without poſling a Centinel upon ſont 
high Ground, to give Notice to the others whilſt they are feeding. 
As foon as the Centinel ſees any Body, it fands upon his Hina-Legi 
and whifiles. Beauplau's Deſcription of Ukraine, in Vol. I. of tht 
Collection of Voyages, Tc. | | | 
7 A — Inſtance of the Northern Galli Sylveſtres, ſee in Chap. 
; 13. Note (g). | | ; h 
= | 88 for 2 Scriptural Inſtance of the Aut, ſee hereafter Bow 
VIII. Chap. 5. Note (d). | 
(eece) I have in Autumn, not without Pleaſure, obſerved, 
not only the great Sagacity and Diligence of Sire, in hunt 
ing out the Stores of the Field Mice; but the wonderful Pre. 


caution alſo of thoſe little Animals, in hiding _ _r 
| f | efore⸗ 
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CAP. XI. The Concluhon, © 217 
Numbers of the Fruits of the neighbouring Trees, 
laid carefully up in the Earth, and covered ſafe, by 
the provident little Animals inhabiting thereabouts. 
And not without Pleaſure, have I ſeen and admired 
the Sagacity of other Animals, hunting out thoſe 
ſubterraneous Fruits, and pillaging the Treaſures of 

thoſe little provident Creatures. FIRE 
And now, from this bare tranſient View of this 
Branch of the Great Creator's Providence and Go- 
vernment, relating to the Food of his Creatures, we 
can conclude no leſs, than that ſince this Grand 
Affair hath ſuch manifeſt Strokes of admirable and 
wiſe Management, that ſince this is demonſtrated 
throughout all Ages and Places, that therefore it 
is God's Handy-Work. - For how is it poſſible that 
ſo vaſt a World of Animals ſhould be ſupported, 
ſuch a great Variety equally and well ſupplied with 
proper Food, in every Place fit for Habitation, 
without an eſpecial Superintendency and Manage- 
ment, equal to, at leaſt, that of the moſt prudent 
Steward and Houſholder ? How ſhould. the Crea- 
tures be able to find out their Foed' when laid up 
in ſecret Places? And how ſhould they be able to 
gather even a great deal of the common Food, and 
at laſt to macerate and digeſt it, without peculiar 
Organs adapted to the Service? And what leſs than 
an infinitely Wiſe GO p could form ſuch a Set of 
curious Organs, as we find every Species endowed - 
with, for this very Uſe? Organs ſo artficially made, 
lo exquiſitely fitted up, that the more ſtrictly we 
lurvey them, the more accurately we view them, 
| | even 
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deforehand againſt Winter. In the Time of Acorns falling, 
I have, by means of the Hogs, diſcovered, that the Mice had, 
all over the neighbouring Fields, treaſured up ſingle Acorns 
| 10 little Holes they had ſcratched, and in which they had 
Carefully covered up-the Acorn. Theſe the Hogs would, Day 
after Day, hunt out by their Smell. TV. OY , 


Ty | (a) Con- 


214 Of Animals Claatbing. Bock TV, 
(even in the meaneſt of them. with our beſt Glaſſes) 
the leſs Fault we find in them, and the more we 
admire them: Whereas the beſt poliſhed, and moſt 
exquiſite Works, made by human Art, appear thro? 
our. Glaſſes. as rude and bungling, Hy 4 1a and 
monſtrqus; and yet we admire them, and call them 
Works of Art and Reaſon. And laſtly, What leſs 
than Rational and Wiſe, could endow irrational 
Animals with various Inſtincts, equivalent, in their 
— Way, to Reaſon itſelf? Inſomuch that ſome 
thence have abſolutely concluded, that thoſe 
Creatures had ſome Glimmerings of Reaſon. But 
it is manifeſtly Inſtinct, not Reaſon, they act by, be- 
cauſe we find no varying, but that every Species 
doth naturally purſue at all Times the ſame Me- 
thods and Way, without any Tutorage or Learning: 
Whereas Reaſon, without Inſtruction, would often 
vary, and do that by many Methods, which Inſtind 
doth by one alone. But of this more hereafter. 
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AVING in the rin Chapter, 9 

I largely taken a View of the Infinite Crea- 
tor s Wiſdom and Goodneſs towards his Creatures, 
in ordering their Food, I ſhall be more brief in this 


Chapter, in my View of their Cloathing (a); _ 
ther 
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(a) Cipcerning the Cloatbing of Animals, Ariſtotle obſerves, 
That ſuch Animals have Hair as go on Feet, and are viviparous; 
and that ſuch are covered with a Shell, as * on Feet, and art 


#ViIfarous, Hiſt. Anim, J. 3. 8. 
5 0 cr 


Cnae. XII. Of Animals Chathing. 215 
ther neceſſary Appendage of Life, and in which we 
have plain Tokens of the Creator's Art, manifeſted 
in theſe two Particulars; the Suitableneſi of Animals 
Cloathing to tbeir Place and ue; and the Garni- 
ture and Beauty thereof. 

I. The Cloathing of Nadel is ſuited to their 
Place of Abode, and Occaſions there; a manifeſt 
Act of Deſign and Skill. For if there was a Poſſi - 
bility, that Animals could have been accoutred 
any other Way, than by God that made them, it 
muſt needs have come to paſs, that their Cloathing 
would have been at all Adventures, or all made the 
ſame Mode and Way, or ſome of it, at leaſt, in- 
convenient and unſuitable. But, on the contrary, 
we find all is curious and complete, nothing too 
much, nothing too little, nothing bungling, nothing 
but what will bear the Scrutiny of the moſt exqui- 
ſite Artiſt; yea, and ſo tar. out-do his beſt Skill, 
that his ed exquiſite Imitations, even of the 
meaneſt Hair, Feather, Scale, or Shell, will be found 
only as ſo many ugly, ill-made Blunders and Botches, 
when ſtrictly brought to the Teſt of good Glaſſes. 
But we ſhall find an Example remarkable enough in 
the preſent Caſe, if we only compare the beſt of 
Cloathing which Man makes for himſelf, with that 
given by the Creator for the Covering of the irra- 
tional Creatures. Of which it may be ſaid, as our 
Saviour doth of the Flowers of the Field, Mat. vi. 

29. That even Solomon, in all his Glory, was not arrayed 
like one of theſe, 

But let- us come to Particulars, and conſider the 
Suitableneſs of the different Method the Creator 
hath taken in the Cloathing of Man, and of the 
irrational Animals. This Pliny (6) pathetically la- 
ments, 
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(b) Cujus "Hominis] caus& widetur cuncta alia . genuiſſe Na- 
tura, magna & ſeV4 mercede contra tanta ſua munera: ut 
| 24 | non 


216 Of Animals Chathing. Book IV. 
ments, and ſays, 1! is hard to judge, whether: Na. 
ture hath been a kinder Parent, or more cruel Step. 

Mother to Man, For, ſays he, Of all Creatures, he 
alone is covered with others Riches ; whereas Nature 
hath given various Cloathing to other Animals, Shells, 
Hides, Prickles, Shag, Briſtles, Hair, Down, Quills, 
Scales, Fleeces ; and Trees ſhe hath fenced with a Bark 
or deo againſt the Injuries of Cold and Heat. Only poor 
naked Man, ſays he, is in the Day of bis Birth caſt into 
the wide World, to immediate crying and ſqualling ; and 


none of all Creatures befides, ſo ſoon to Tears in the very 


Beginning of their Life. LY 
Bur here we have a manifeſt Demonſtration of 
the Care and Wiſdom of God towards his Crea- 
tures ; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, 
who had neither Reaſon nor Forecaſt to contrive, 
nor Parts adapted to the Artifices and Work man- 


ſhip of Cloathing ; but for Man, he being en- 
dowed with the tranſcending Faculty of Reaſon, 


and thereby made able to help himſelf, by having 
LN? . 
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mon /it ſatis e&ffiimare. Parens melior homini, an triftior No- 
werca fuerit. Ante omnia unum Animantium cunctorum alien; 
wvelat opibus : ceteris varie tegumenta tribuit, teſtas, cortices, coria, 
fſpinas, villas, ſetas, pilos, plumam, pennas, ſquamas, vellera. 


Truncos etiam arboreſque cortice, interdum gemino, d frigoribus, 


O calore tutata eff. Himinem tantùm nudum, & in nuda humo, 
natali die abjicit ad wvagitus flatim & ploratum, uullumque tot 


animalium aliud ad lacrymas, & bas protinus vitæ principio. 


Plin. Nat. Hiſt. 1. 7. Procem. 
Let Seneca anſwer this Complaint of Pliny, altho' per- 
haps what he ſaith might be more properly noted in another 
Place: Puiſquis es iniquus eſtimator ſortis humane, cogits 
yanta nobis tribuerit Parens nofler, quanta vulentiora anima- 
tia fub jugum miſerimus, quanto velociora aſſequamur, quam 
nibil fit mortale non ſub ictu noſtro poſitum. Tot wirtutes acct- 
imus, tat artes, animum denique cui nihil non eodem quo inten- 
dit momento per vium eft, Sideribus welociarem, c. Senec. de 
Benef. I. 2. c. 29. | i 
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Caae. XII. Of Animals Chathing. 217 
Thoughts to contrive, and withal Hands to effect, 
and ſufficient Materials (c) afforded him from the 
Skins and Fleeces of Animals, and from various 
Trees and Plants: Man, I ſay, having all this 
Proviſion made for him, therefore the Creator 
En 5 hath 


* 1 
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(e) Mirantur E guomodo tute, & ſans vivant homines in 
borrendis frigoribus plage Septentrionalis : haneque lewem queſtio- 
nem ultra 30 annos audieram in Italid, prefertin ab Aibiopibus, 
& Indis, quibus oncroſus videtur veſtitus ſub Lond torridg. — 

Quibus reſpondetur, Gaudet Indus multiplici plumarum genere, 
nagis forſan pro tegumento, quam nece{fitate : rurjus Scytha vil. 
bſo veſtitu. Ita ſub polo Arctico adverins aſperrimas hyemes— 
opportuna remedia faciliter adminiſtrat [Natura,] Ligna videlicet 
in maxima copia, & levifſimo pretio, & demum Pelles diverſorum. 
animalium, tam fylveſtrium quam domeſticorum. Then he gives 

| 2 Catalogue of them, and ſaith, Quarum omnium experti pelli- 
fices ita ingenioss noverunt mixturas componere, ut pulcherrimune 
decorem oftendat warietas, & calidiſſimum fomentum aajuncta mol- 
lities, Ol. Mag. Hiſt. I. 6. c. 20. | 

To this Guard againſt the Cold, namely, of Fire and 
Cloathing, I hope the Reader will excuſe me, if I take this 
Opportunity of adding ſome other Defenſatives, Nature (or 
rather the great Author of Nature) hath afforded theſe Nor- 
thern Regions : Such are their high Monntains, abounding, 
as Ol. Magnus ſaith, through all Parts ; alſo, their numerous 
Woods, which, beſides their Fire, do, with the Mountains, 
ſerve as excellent Screens againſt the Cold, piercing Air, and 

| Winds, Their prodigious Quantities of Minerals, and Me- 
tals, alſo afford Heat, and warm Vapours, Mineræ ſeptentrio- 
nalium regionum ſatis mult ©, magne, diverſe, & opulente ſunt, 
ſaith the ſame curious, and (for his Time) learned Archbiſhop, |, 
J. ö. c. 1. and in other Places. And for the Warmth they af- 
ford, the Volcano's of thoſe Parts are an Evidence; as are alſo 
their terrible Thunder and Lightning, which are obſerv'd to 
be the moſt ſevere and miſchievous in their metalline Moun- 
tains, in which large Herds of Cattle are ſometimes deſtroy d; 
tne Rocks ſo rent and ſhatter'd, that new Veins of Silver are 
thereby diſcover'd; and a troubleſome kind of Quinſie is 
produced in their Throats, by the Stench, and poiſonous Na- 

dure of the ſulphureous Vapours, which they diſſolre, by 
| Erinking-warm Beer and Butter together, as Olaus tells us in 
the ſame Book, Chap. 11. . VV 
To all which Defenſatiyes, I ſhall in the laſt Place add, 
the warm Vapours of their Lakes, (ſome of which are prodi- 
| | | 5 giouſly 
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218 Of Animals Chathing. | Boox IV, 
hath wiſely made him naked, and left him to ſhift 
for himſelf, being fo well able to Help himſelf. . 
And a notable Act this is of the Wiſdom of 
God, not only as the mere ſetting forth his Care 
and Kindneſs to them that moſt needed his Help, 
the helpleſs irrational Animals, and in his not over- 
doing his Work; but alſo as it is moſt agreeable to 
the Nature and State of Man (d), both on natural 
and political Accounts. That Man ſhould cloath 
himſelf, is moſt agreeable to his Nature, particularly 
| (among 


n 7 
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= large, of 130 Italian Miles in Length, and not much 

eſs in Breadth ;) alſo of their Rivers, eſpecially the Vapours 
which ariſe from the Sea. Of which Guard againſt ſevere 
Cold, we have lately had a convincing Proof in the Great 
Froft, in 1708, wherein, when England, Germany, Fran, 
Denmark, yea, the more Southerly Regions of Italy, Switzer 
land, and other Parts, ſuffer d ſeverely, Ireland and Scotland 
felt very little of it, hardly more than in other Winters ; of 
the Particulars of which, having given an Account in the 
Philo. Tranſ. No 324. I ſhall thither refer the Reader. But 
it ſeems, this is what doth ordinarily befal thoſe Northern 
Parts; particularly the Hand of Orkney, of which the learned 
Dr. Wallace gives this Account: Here the Winters are general) 
more ſulject to Rain than Snow ; nor doth the Froft and Snow con- 
tinue ſo long here as in other Parts of Scotland; but the Wind 
in the mean time will often blow very boifterouſly ; and it Rain 
Sometimes not by Drops, but by Spouts of Water, as if wholt 
Clouds fell down at once. In the Year 1680, in the Month of 
June, after great Thunder, there fell Flakes of Ice near a Fon 
thick. Wall. Account of Orkney, Ch. 1. p. 4. From which laſt 
Paſſage I obſerve, That altho' in thoſe Parts, the Atmoſphere 
near the Earth be warm, it is exceſſively Cold above, ſo as to 
freeze ſome of thoſe Spouts of Water in their Deſcent, into 
ſuch great, and almoſt incredible, Maſſes of Hail. And whence 
can this Warmth proceed, but from the Earth, or Sea, emit- 
ting Heat ſufficient to ſtave off the Cold above? Conſult 
Book IT. Chap. 5 Note (c). | | 
(4) Sicut enim fi innata fibi [i. e. Homini] aligua haberd 
arma, illa ei ſola ſemper adeſſert, ita & fi artem aliquam Natura 
fortitus efſet, reliquas ſan? non haberet, Quia verò ei melius erat 

omnibus armis, omnibuſque artibus uti, neutrum eorum a naturb 


iff Propierea datum eſt. Galen de Uſ. Part, 1. 1. c. 4. 
= (o) Con- 
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chAP. XII. Of Animals Cloathing. 219 
(among other Things,) as * moſt ſalutary, and 
moſt ſuitable to his Affairs. For by this Means. 
Man can adapt his Cloathing to all Seaſons, to all 
Climates, to this, or to any Buſineſs. He can here- 
by keep himſelf ſweet and clean, fence off many In- 
juries; but above all, by this Method of Cloathing, 
with the natural Texture of his Skin adapted to it, 
it is that grand Means of Health, namely, inſenſible 
Perſpiration (e), is performed, at leaſt greatly pro- 
moted, without which an human Body would be 
ſoon over-run with Diſeaſe. 

In the next Place, there are good political Rea- 
ſons for Man's Cloathing himſelf, inaſmuch as his 
Induſtry is hereby employed in the Exerciſes of his 
Art and Ingenuity; his Diligence and Care are. 
exerted in keeping himſelf ſweet, cleanly, and neat; 
many Callings and Ways of Life arife from thence, 
and, (to name no more,) the Ranks and Degrees 
of Men are hereby, in ſome Meaſure, rendered viſible. 
to others, in the ſeveral Nations of the Earth. | 

Thus it is manifeſtly beſt for Man, that he ſhould 
cloath himſelf. — 
But 


— — 
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(c) Concerning In/en/ible Perſpiration, Sanctorius obſerves, 


| that it much exceeds all the Senſible put together. De Stat. 


Med. Aph. 4. That as much is evacuated by in/en/ible Per- 
ſtiration in one Day, as is by Stool in fourteen Days: Particu - 
larly, That, in a Night's Time, about fixteen Ounces is com- 
monly ſent out by Urine, four Ounces by Stool; but above 
forty Ounces by in/er/ible Perſpiration. Aphor. 59, 60. That 
if a Man eats and drinks eight Pounds in a Day, five Pounds 
of it is ſpent in inſenſible Perſpiration. Sect. 1. Aph. 6. And 
as to the Times, he ſaith, 4b aſſumpto cibo 5 horis 1 J. circiter 
perſpirabils exhalare ſolet, @ 5a ad 12am 31. circiter ; à 
122 ad 1Cam wix ſelibram. Aph. 56. 

And as to the wonderful Benefits of iuſenſible Perſpiration, 
they are abundantly demonſtrated by the fame learned Perſon, 
ub; ſupra ; as alſo by Borelli in his ſecond Part, De Mot. Ani- 
mal. Prop. 168. who faith, Neceſſaria eft irſenfibilis Tranſpi- 


ratio, ut vita Animatis conſervetur, . > +. 
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220 Of Animals Cloathing. Book IV. 
But for the poor ſhiftleſs Irrationals, it is 2 
prodigious Act of the great Creator's Indulgence, 
that they are all ready furniſhed with ſuch Cloath- 
ing, as is proper to their Place and Buſineſs () 
Some covered with Hair (g), ſome with cd 

| | thers 
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YAnuimantium verò quanta varietas eſt? Quanta ad tan 
rem vis, ut in ſuo quæ que genere permaneant? Quarum aliæ 
coriis tectæ ſunt, aliæ willis vgſlitæ, aliæ ſpinis hirſute : pluma 
alias, alias ſquama widemus obductas, alias effe cornibus ar. 
matas, alias habere effugia pennarum. Cic. de Nat. Deor, 
. e. 4. e 185 a | | 
[] From Malpighi's curious Obſervations of the Hair, I 
ſhall note three Things: 1. Their Structure is fiſtulous, or 
tubular; which hath long been a Doubt among the Curious. 
Fiſtuloſum [eſſe Pilum] demonſtrant luſtratio pilorum a caudi 
& collo Equorum, &c.——precipue ſetarum Apri, que patenti- 
orem ex fiſtulis compoſitionem exhibent. Eft autem dictus Apri. 
pilus Cylindricum corpus quaſi diaphanum——fiſtularum aggere 
conflatum, & ſpeciem columnæ firiate pre ſe fert. Componentes 
12 in gyrum fituate in apice patentiores redduntur ; nan 
Sians pilus in geminas dividitur partes, & componentes minime 
Hflulz liberiores reddite manifeftantur, ita ut enumerati 
pofſunt ; has autem 20, & ultra numeravi. Expoſitz 
fiftule— tubuliſæ ſant, & frequentibus tunicis tranſverſa- 
lier fituatis, veluti valvulis pollent. Ex quoniam Spine, in Eri. 
nacets precipui, Ec. nil aliud ſunt, quam duri & rigid: fill, 
ideo, Wc, And then he deſcribes the Hedgehog's Spines, in 
which thoſe Tubes manifeſtly appear; together with medul- 
lary Valves and Cells; not inelegant, which he hath figured 
in Tab. 16. at the End of his Works. | 
That which this ſagacious, and not enough to be com- 
mended Obſerver, took notice of in the Structure of Hair, 
and its Parity to the Spines, I have myſelf obſerved in ſome 
meaſure to be true, in the Hair of Cats, Rats, Mice, and di- 
vers other Animals; which look very prettily when view'd 
with a good Microſcope. The Hair of a Mouſe, (the moſt 
tranſparent of any I have view'd,) ſeems to be one ſingle 
tranſparent Tube, with a Pith made up of 'a fibrous Subſtance, 
running in dark Lines; in ſome Hairs tranſverſly, in others 
ſpirally, as in Fig. 14, 15, 16, 17. Theſe darker medullary 
Parts, or L ines, I have obſerv'd, are no other than ſmall Fi- 
bres convolved round, and lying cloſer together than in other 
Parts of the Hair, 'They run trom the Bottom to the * 
. 8 b 0} 
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Cnay. XII. Of Animals Cloathing, I95 
thers (5), ſome with Scales, ſome with Shells (i), 
ſome only Skin, and ſome with firm and ſtout Ar- 
mature; all nicely accommodated to the Element 
in which the Creature liveth, and its Occaſions 
there (X). To Quadrupeds Hair is a commodious 
Cloathing ; which, together with the apt Texture of 
their Skin, fitteth them for all Weathers, to lie on 
the Ground, and to do the Offices of Man; and 
the thick and warm Furs and Fleeces of others, are 
not only a good Defenſative againſt the Cold and 
Wet; but alſo a ſoft Bed to repoſe themſelves in; 
and to many of them, a comfortable Covering, to 
nurſe and cheriſh their tender Young. | 
And as Hair to Quadrupeds, ſo Feathers are as 
commodious a Dreſs to ſuch as fly in the Air, to 
Birds, and ſome Inſects; not only a good Guard 
againſt Wet and Cold, and a comfortable Covers 


ing 
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of the Hair; and, J imagine, ſerve to the gentle Evacuation 
of ſome Humour out of the Body ; perhaps, the Hair ſerves 
as well for the inſenſible Perſpiration of hairy Animals, as to 
fence againſt Cold and Wet. In Fig. 14, 16. is repreſented 
the Hair of a Mouſe, as it appears thro' a ſmall Magnifier3 
and in Fig. 15, 17. as it appears when view'd with a larger 
Magnifier. 5 ä 
Upon another Review, I imagine, that altho' in Fig. 14, 15. 
the dark Parts of the Pith ſeem to be tranſverſe, that they, 
as well as in the two other Figures, run round in a ſcrew- 
like Faſhion. 485 OY | 
) See Book VII. Chap. 1. Note (4), (e). 

() See Chap. 14. Note (c). 
(4) It is a Sign ſome wiſe Artiſt was a Contriver of the 
Cloathing of Animals, not only as their Cloathing varies, as 
their Way of Living doth ; but alſo becauſe every Part of 
their Bodies is furniſhed with proper ſuitable Cloathing. 
Thus divers Animals, that have their Bodies covered for the 
moſt Part with ſhort, ſmooth Hair, have ſome Parts left 
raked, where Hair would be an Annoyance ; and ſome Parts 
beſet with long Hair, as the Mane and Tail; and ſome 
with ſtiff, ſtrong Briſtles, as about the Noſe; and ſome- 
times within the Noſtrils, to guard off, or. give Warning of 
Annoyances. | | 
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222 Of Animals Cloathing. Book IV. 

ing to ſuch as hatch and brood their Young ; but 
alſo moſt commodious for their Flight. To which 
Purpoſe they are nicely and neatly placed every 
where on the Body, to give them an eaſy Paſſage 
through the Air (1), and to affiſt in the wafting 
their Body thro* that thin Medium. For which 
Service, how curious is their Texture for Light. 
neſs, and withal for Strength? Hollow and thin 
for Lightneſs, but withal context and firm for 
Strength. And where it is neceſſary they ſhould 
be filled, what a light and ſtrong, medullary Sub- 
ſtance is it they are filled with? By which curious 
Cantrivances, even the very heavieſt Parts made for 
S:rength, are ſo far from being a Load to the Body, 
that they rather aſſiſt in making it light and buoy - 
ant, and capacitate it for Flight. But for the Vanes, 
the lighteſt Part of the Feather, how curiouſly are 
they wrought with capillary Filaments, neatly in- 
terwoven together (m), whereby they are not only 
light, but alſo ſufficiently cloſe and ſtrong, to keep 


the Body warm, and guard it againſt the Injuries of 
Weather, and withal, to impower the Wings, like 
ſo many Sails, to mak ſtrong Impulſes upon the 
Air in their Flight (2). Thus curious, thus no 

| _ Clal, 
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(%) The Feathers being placed from the Head towards the 
Tail, in cloſe and neat Order, and withal preened and 
dreſſed by the Contents of the Oil-Bag, afford as eaſy a Paſ- 
ſage thro' the Air, as a Boat new cleaned and dreſſed finds 
in its Paſſage thro' the Waters. Whereas, were the Feathers 
placed the contrary, or any other Way, (as they would have 
been, had they been placed by Chance, or without Art) they 
would then have gathered Air, and been a great Encumbrance 
to the Paſſage of the Body thro' the Air. See Book VII. 
Chap. 1. Note (). . 5 I: 
(en) In Book VII. Chap. 1. Note (e), there is a particular 
Account of the Mechamiſm of their Vanes, from ſome nice 
Microſcopical Obſervations, and therefore I ſhall take no far: 
ther Notice of it here. | 


(*] Vide Borell. de Mot. Animal, Prop. 182. Vol. I. (o) See 
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cial, thus commodious is the Cloathing of Beaſts 
and Birds: Concerning which, more in proper 
Place. 85 | 111 
And no leſs might I ſhew that of Reptiles and 
Fiſhes (o) to be, if it was convenient to enlarge up- 
on this Branch of the Creator's Works. How well 
adapted are the Annuli of ſome Reptiles, and the 
Contortions of the Skin of others, not only to fence 
| the Body ſufficiently againſt outward Injuries, but 
to enable them to creep, to perforate the Earth (p) z 
and in a Word, to perform all the Offices of their 
Reptile State, much better than any other Tegu- 
ment of the Body would do? And the ſame might 
be ſaid of the Covering of the Inhabitants of the 
Waters, particularly the Shells of ſome, which are 
a ftrong Guard to the tender Body that is within, 
and conſiſtent enough with their flower Motion'; 
and the Scales and Skins of others, affording them 
an eaſy and ſwift Paſſage thro* the Waters. But 


it 
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(o) See Book IX. | Mm 

%) For a Sample of this Branch of my Survey, let us chuſe 
the Tegument of Earth-Worms, which we ſhall find com- 
pletely adapted to their Way of Life and Motion, being made 

in the moſt complete Manner poſſible for terebrating the 
Earth, and creeping where their Occaſions lead them : For 
their Body is made throughout of ſmall Rings, and theſe 
Rings have a curious Apparatus of Muſcles, enabling thoſe | 
Creatures with great Strength to dilate, extend, or contract 
their Annuli, and whole Body; thoſe Arnulj alſo are each of 
them armed with ſmall, ſtiff, ſharp Beards, or Prickles, which 
they can open, to lay hold on, or ſhut up cloſe to their Body: 
And laſtly, under the Skin there lies a ſlimy Juice, that they 
emit, as Occaſion is, at certain Perforations between the An- 
mi, to lubricate the Body, and facilitate their Paſſage into 
the Earth. By all which Means they are enabled, with great 
Speed, Eaſe, and Safety, to thruſt and wedge themſelves into 
the Earth ; which they could not do, had their Bodies been 
covered with Hair, Feathers, Scales, or ſuch like Cloathing 
of the other Creatures. See more concerning this Animal, 
Book IX, Chap. 1. Note (a). + , 
2 Ari. 
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224 Animals Charbing. Book IV, 
it may be ſufficient to give only a Hint of thoſe 
— 1 which more properly belong to another 
ace. $ - | 
Thus hath the indulgent Creator finiſhed the 
whole Animal World with convenient, ſuitable 

Cloathing. | ; 

IT. Let us, in the next Place, take a ſhort View 
of the Garniture (9), and Beauty thereof. And here 
we ſhall thus far, at leaſt, deſcry it to be beautiful; 
that it is compleat and Workman-like. Even the 
Cloathing of the moſt ſordid Animals, thoſe that 
are the leaſt beautified with Colours, or rather 
whoſe Cloathing may regrate the Eye (r); yet when 
we come ſtrictly to view them, and ſeriouſly conſider 
the nice Mechaniſm of one Part, the admirable 
Texture of another, and the exact Symmetry of the 
Whole; we diſcern ſuch Strokes of inimitable Skill, 
ſuch incomparable Curioſity, that we may ſay with 
Solomon, Eccl. iii. 11. [G o D] hath made every Thing 
beautiful in his Time. - 
But for a farther Demonſtration of the ſuper- 
eminent Dexterity of his Almighty Hand, he hath 
been pleaſed, as it were on Purpoſe, to give ſur- 
prizing Beauties to divers Kinds of Animals. What 
radiant Colours are many of them, particularly 
ſome Birds and Inſects (s), bedeck'd with "0 a 
LS prodi- 
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2) Ariftotle, in his Hift. Anim. I. 3. c. 12. names ſeveral Ri- 
vers, that by being drank of, change the Colour of the Hair. 

(„% For an Example, Let us take the Cloathing of the Tor- 
toi ſe and Viper; becauſe, by an incurious View, it rather re- 
grateth, than pleaſeth the Eye: But yet, by an accurate Sur- 

vey, we find the Shells of the Former, and the Scales of the 
Latter, to be a curious Piece of Mechaniſm, neatly made, and 
ſo completely, and well put and tacked together, as to ex 
ceed any human Compoſures: Of the Latter, ſee more i 
Book IX. Chap. 1. Note (c). | | 

(s) It would be endleſs to enter into the Particulars of the 
beautiful Birds and Jaſes of our European Parts; but eſpe- 
cially thoſe inhabiting the Countries between the T ___ 
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cnAP. XII. Of Animals Cloathing, 225 
rodigious Combination is there often of theſe, yea, + 
50 nice an Air frequently of meaner Colours (7), 
as to captivate the Eye of all Beholders, and exceed 
e Dexterity of the moſt exquiſite Pencil to copy? 
And now, when we thus find a whole World of 
Animals, cloathed in the wiſeſt Manner, the moſt 
ſuitable to the Element in which they live, the 
Place in which they reſide, and their State and Oc- 
caſions there; when thoſe that are able to ſhift for 
themſelves, are left to their own Diſcretion and Di- 
ligence, but the Helpleſs well accouter'd and pro- 
vided for; when ſuch incomparable Strokes of Art 
and Work manſhip appear in all, and ſuch inimita- 
ble Glories and Beauties in the Cloathing of others; 
who can, without the greateſt Obſtinacy and Pre- 
| judice, deny this to be Go D's Handy-work ? The 
gaudy, or even the meaneſt Apparel, which Man 
provideth for himſelf, we readily enough own to be 
the Contrivance, the Work of Man : And ſhall we 
deny the Cloathing of all the Animal World beſides 
(which infinitely ſurpaſſeth all the Robes of earthly 
Majeſty ; ſhall we, dare we, deny that) to be the 
Work of any Thing leſs than of an infinite, intelli- 
gent Being, whoſe Art and Power are equal to ſuch 

glorious Work : 3 | 
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which are obſerved as much to exceed our Birds in their Co- 
lours, as ours do theirs in their Singing. | | 

) The Yryneck, at a Diſtance, is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful, fingly con- 
ſider' d: But when it is in the Hand, we ſee its light and darket 
Colours ſo curiouſly mix'd together, as to give the Bird a ſur- 
prizing Beauty. The ſame is alſo obſervable in many Inſects, 
particularly of the Phalæna-· Kind. S 
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CH A P. Xu. 
Of the Houſes and Habitation of Animals, 


T AVING in the laſt Chapter, as briefly as 
well I could, ſurveyed the Cloathing of Ani- 
mals, I ſhall in this take a View of their Horſes, 
Neſts, their Cells and Habitations, another Thing no 
leſs neceſſary to their Well-being than the laſt ; and 
in which the Great Creator hath likewiſe ſignalized 
his Care and Skill, by giving Animals an Architecto- 
nick Faculty, to build themſelves convenient Places 
of Retirement, in which to repoſe and fecure them- 
ſelves, and to nurſe up their Young. | 
And here, as before, we may conſider the Caſe 
of Man, and that of the irrational Animals. Man 
having (as I ſaid) the Gift of Reaſon and Under- 
ſtanding, is able to ſnift for himſelf, to contrive 
and build, as his Pleaſure leads him, and his Abi- 
lities will admit of. From the meaneſt Huts and 
Cottages, he canerect himſelf ſtately Buildings, be- 
deck them with exquiſite Arts of Architecture, 
Painting, and other Garniture ; ennoble them, and 
= render them delightful with pleaſant Gardens, Foun- 
.þ tains, Avenues, and what not? For Man therefore 
the Creator hath abundantly provided in this Re- 
ſpect, by giving him an Ability to Help himſelf 
And a wiſe Proviſion this is, inaſmuch as it is an 
excellent Exerciſe of the Wit, the Ingenuity, the In 
duſtry, and Care of Man. | 
But ſince Ingenuity, without Materials, would 
be fruitleſs, the Materials therefore which the Cre- 
ator hath provided the World with, for this ver) 


Service of Building, deſerves our Notice. The 
| 8 great 
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CuAP. XIII. Of Animals Habrtations. 227 
great V arieties of Trees (a), Earth, Stones, and 
Plants, lr every Occaſion and Purpoſe of 
Man for this Uſe, in all Ages and Places al the 
World over, is a great Act — the Creator's Good- 
nels ; as manifeſting, that ſince he has left Man to 
ſhift for himſelf, it ſhould not be without ſufficient 
Help to enable him to do ſo, if he would but make 
Uſe of them, and the Sa and Reaſon which God 
hath given him. 
Thus ſufficient Proviſion j 1s made for the Habita- 
tion of Man. 
And no leſs ſhall we find is made for the reſt of 
the Creatures; who, altho' they want the Power 
of Reaſon to vary their Methods, and cannot add 
to, or diminiſh from, or any way make Improve- 
| ments upon their natural Way, yet we find that 
natural Inſtinct, which the Creator s infinite Un- 
derſtanding hath imprinted in them, to be abun- 
dantly ſufficient, nay, in all Probability, the very 
beſt or only Method they can take, or that can be 
invented, for the reſpective Uſe and Purpoſe of each 
peculiar Species of Animals (4). If ſome Crea- 
tures make their Neſts in Houſes, ſome in Trees 
| ome 
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(a) — lignum 

Navigiis Pinos, damibus Credra/que, Cupreſſaſque : 

Hinc radios trivere Rotis, hine tympana plauſtris 

Agricalz, & pandas ratibus poſuere carinas. 

Viminibus Salices fæcundæ, frondibus Ulni ; 

At Myrtus validis haſtilibus, & bona bella b 
Cornus; Ityræos Taxi torquentur in arcus. | 

Nec Tiliæ leves, aut torno rafile Darum, 

Non formam accipiunt, ferroque cavaniur acuts 7 

Necnon & torrentum undam levis innatat Alnus 

Miſſa Pado : necnon & apes examina condunt 
| Corticibuſque cavis, vitioſeque Ilicis alves. | 

| Virg. Georg. I. 2. carm. 442. 

) See Chap. 15. and Book VIII. Chap. 6. | 
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228 / Animak Habitations. Book IV. 
ſome in Shrubs, ſome in the Earth (c), ſome in 
Stone, ſome in the Waters, ſome here, and ſome 
there, or have none at all; yet we find, that that 
Place, that Method of Nidification, doth abundant- 
1y anſwer the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young. We 
are ſo far from diſcovering any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befal the Species, any Decay, any periſhing 
of their Young ; that, in all Probability, on the 
| 5 con- 
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le) Many of the Veſpæ Ichneumones are remarkable enough 
for their Nidification and Proviſion for their Young. Thoſe 
that build in Earth (who commonly have golden and black 
Rings round their Alvi) having lined the little Cells, they 
have perforated, lay therein their Eggs, and then carry into 
them Maggots from the Leaves of Trees, and ſeal them up 
cloſe and neatly. And another Ichneumon, more of the jj 
than Muſca Ichneumon Kind, (having a little Sting in its Tail, 
of a black Colour) gave me the Pleafure, one Summer, of 
ſeeing it build its Neſt in a little Hole in my Study-Windoy, 
This Cell was coated about with an odoriferous, reſinous Gum, 
collected, I ſuppoſe, from ſome Fir-Trees near; aſter which 
it laid two Eggs (I think the Number was,) and then carried 
in divers Maggots, ſome bigger than itſelf. Theſe it very 
ſagaciouſly ſealed cloſe up into the Neſt, leaving them there, 
doubtleſs, partly to afliſt the Incubation ; and eſpecially for 
Food to the future Young, when hatched. 

| Of this Artifice of theſe Ichneumons, Ariflotle himſelf takes 
Notice, (but I believe he was ſcarce aware of the Eggs ſealed 
up with the Spiders.) "Or 0 EÞnxs5 Iyvev pooves x N, &c. 
As to the Veſpæ, called Ichneumones, (/e/s than others) they bil 
Spiders, and carry them into their Holes, and having ſealed thi 
up with Dirt, they therein hatch, and produce thoſe of the Jan! 
Kind. Hiſt.” Anim. 1. 5. c. 20. 

To what hath been ſaid about theſe 1chnexmon Waſps, | 
ſhall add one Obſervation more, concerning the providentiil 
Structure of their Mouth in every of their Tribes, viz. thell 

Jaws are not only very ſtrong, but nicely ſized, curved, and 
placed for gnawing and ſcraping thoſe complete little Holes 
they perſorate in Earth, Wood, yea, in Stone itſelf, 

I 
(d) Tull 
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Caae. XIII. Of Animal. Habitations. 229 
contrary, in that particular Way they better thrive, 
are more ſecure, and better able to ſhift for, and 
help themſelves. It, for Inſtance, ſome Beaſts make 
to themſelves no Liabitation, but lie abroad in the 
open Air, and there produce their Young ; in this 
Caſe we find there is no Need it ſhould be other- 
wiſe, by Reaſon they are either taken Care of by 
Man (d), or in no Danger, as other Creatures, 
from Abroad. If others repoſite their Young in 
Holes (e) and Dens, and ſecure themſclves alſo 
therein, It is, becauſe ſuch Guard, ſuch Security, is 
wanting, their Lives being ſought either by the 

| Hoſtility of Man, or to ſatisfy the Appetite. of ra- 
pacious Creatures (F). If among Birds, ſome build 
their Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes, ſome in 
Trees, ſome on the Ground (g), ſome on Rocks 
and Crags on high, (of which Go Dd himſelf hath 

given 


2 


(4) Tully having Sala of the Care of ſome Animals to- 
wards their Young, by which they are nurſed and brought up, 
ſaith, Accedit etiam, ad mnonnullorum 2 S ecarum 
rerum quas terra gignit, conſervationem, & ſalutem, hominum 
etiam jolertia & diligentia. Nam multæ & pecudes, & flirpes 
fant, que fine procuratione hominum ſalve e non paſſunt. Cic. 
de Nat. Deot. I 2. . K+ 

(e) Prov. xxx. 26. The Conies are but 4 feeble Folk, yet make 
they their Houſes in the Rocks. | 

{f) See Note (J). 

(g) It is a notable Inflin&t which Ol Magnus tells of the 
Gall Sy/veftres, in his Northern Country, to ſecure them- 
ſelves againſt the Cold and Storms of the Winter. Cum 
nives inflar collium terre ſuperficiem ubique cooperiunt, ramoſque 
arborum diutits  deprimunt S condenſant, certos fructus Betulæ 
arboris in forma longi Piperis worant, & glutiunt in- 
igefios; idgque tantd awviditate, ac quantitate, ut repletum 
guttur toto corpore majus appareat. Deinde partitis agminibus 
ſeſe inter medios ni vium colles immerg unt, præſertim in Jau. 
Lebr. Marti, quando nives ut turbines, typhones, vel tempeſia- 
ts gra with mg 6 nubibus deſcendunt. Cumque carperi Sunt, —— 
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230 O Auna Habitations, Book IV. 
given an Inſtance in the Eagle, Job xxxix. 25, 28.) 


And ſo among the Inſect and Reptile Kinds, if ſome 


repoſite their Eggs or Loung in the Earth, ſome in 

ood, ſome in Stone, ſome on one Kind of Plant, 
ſome on another, ſome in warm and dry Places, 
ſome in the Water, and moiſt Places, and ſome in 
their own Bodies only, as ſhajl be ſhewn in proper 
Place; in all theſe Caſes it is, in all Probability, the 
beſt or only Method the. Animal can take for the 
Hatching and Production of its Young, for their 
Supplies, Safety, or ſome other main Point of their 
Being or Well-being. This is manifeſt enough in 
many Cafes, and therefore probable in all. - It is 
manifeſt that ſuch Animals, for Inſtance, as breed 


in the Waters (as not only Fiſh, but divers In- 


ſects, and other Land- Animals do) that their Young 
cannot be hatched, fed, or nurſed up in any other 
Element. It is manifeſt alſo, That Inſects, which 
lay their Eggs on this, and that, and the other 
agreeable Tree, or Plant, or in Fleſh, Cc. that it is 
by that Means their Young are fed and nurſed up. 
And it is little to be doubted alſo, but that theſe 
Matrixes may much conduce to the Maturation and 
Production of the Young. And fo in all other the 
like Caſes of Nidification, of Heat or Cold, Wet 
or Dry, Expoſed or Open, in all Probability this is 
the beſt Method for the Animal's Good, moſt ſa- 
Jutary and agreeable to its Nature, moſt for its Fe- 
cundity, and the Continuance and Increaſe of its 
Species; to which every Species of Animals is na- 
turally prompt and inclined. HY 
Thus admirable is the natural Sagacity * . 
ſtin 
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certis hebdomadis cibo in gutture collecto, egeſto, & reſumpto vivuni 
Venatorum canibus non produntur. ned fi pra ſantiunt ri. 
dem imminere majorem, prædicto fructu, iterum deworato, aliud 
domicilium captant, in eoque manent ujgue ad finem Mariii, Oc. 


Ol. Mag. Hiſt. I. 19. c. 33. 
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CAP. XIII. F Animals Habitations. 231 
ſtinct (b) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
leſs is it in the F abrick of them. Their architecto- 
nick Skill, exerted in the Curioſity and Dexteri- 
ty of their Works, and exceeding = Skill of Man 
to imitate z this, I ſay, deſerves as much or more 
Admiration and Praiſe, than that of the moſt ex- 

uiſite Artiſt among Men. For with what inimita- 
ble Art (i) do theſe poor untaught Creatures lay 
a parcel of rude and ugly Sticks and Straws, Moſs 
and Dirt together, and form them into commo- 
dious Neſts! With what Curioſity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themſelves, and their Young, and to keep them 
warm? And with what Art and Craft do many 
of them thatch over, and coat their Neſts with- 
out, to dodge aed deceive the Eye of Spectators, 
as well as to guard and fence againſt the Injuries of 
Weather (&) ? With what prodigious Subtilty do 

5 ſome 
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(5) It is a very odd Story (which I rather mention for 
the Reader's Diverſion, than for its Truth) which Dr. Lad. 
de Beaufort relates: Vir fide dignus narravit mibi, quod cum 
ſemel, animi gratid, nidum avicule ligne obturaſſet, ſeque 
eccultfet, cupidus videndi, quid in tali occaſione preftaret ; ; illa 
cam 5 Sepius tentéſſet raſtro illud auferre, casiis admo- 
dum impatiens, abiit, & poſt aliguad temporis ſpatium rewerſa 
eft „ Foro gerens plantalam, gud obturamento applicatd, paulò 
foſt, illud weluti telum eripuit tantd wi, ut diſperſa impetu ber- 
bula, ac occaſſonem ipfi, ab avicula ejus wirtutem diſcendi, pres 
ripuerit, Coſmog. Divina, Sect. 5. Chap. 1. Had he told us 
what the Plant was, we might have given better Credit to 
this Story. 

.:) Of the Subtilty of Birds in Nidification, ſee Plin. Nat. 

Hift. l. 10. 6. 33 555 
e Among meny Inſtances that might be given of this 
Subtilty of Birds, and other Creatures, that of the Jong tailed 
{itmauſe deſerves Obſervation, who with great Art builds 
her Neſt with Moſſes, Hair, and the Webs of Spiders, caft 
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232 Of Animals Habitations. Book IV. 
ſome foreign Birds (0), not only plat and weave the 
fibrous Parts of Vegetables together, and curiouſly 
tunnel them, and commodiouſly form them into 
Neſts, but alſo artificially ſuſpend them on the ten- 
der Twigs of Trees, to keep them out of the Reach 
of rapacious Animals? FOE] 
And ſo for [n/e#s, thoſe little, weak, thoſe ten- 
der Creatures; yet, what admirable Artiſts are they 
in this Buſineſs of Nidification! With what great 
Diligence doth the little Bee gather its Combs 
from various Trees (m) and Flowers, the Waſp 

Go from - 
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out from them when they take their Flight : See Book VIII. 
Chop. 4. Note (e), with which the other Materials are ſtrongly 
tied together. Having neatly built, and covered her Neſt 
with theſe Materials without, ſhe thatcheth it on the Top 
with the Muſcus arboreus ramoſus, or ſuch like broad, whitiſh 
Moſs, ro keep out Rain, and to dodge the Spectator's Eye; 
and within ſhe lineth it with a great Number of ſoft Feathers, 
ſo many, that I confeis I could not but admire how ſo ſmall 
a Room could hold them, eſpecially that they could be laid 
ſo cloſe and handſomely together, to afford ſufficient Room 
for a Bird with ſo long a Iail, and ſo numerous an Iſſue as 
this Bird commonly hath, which Mr. Ray faith, (Synegſ. Me- 
thod. Awium, p. 74.) Ov inter omnes aviculas numerofiſſima 
onit. See more of the Neſt of this Bird, from Aidrovand. 
in Willugh. Ornith. p. 243. 


(4% The Neſt of the Guira tangeima, the /ferus minor, and 
the Tupujube, or whatever other Name the American Hany- 
Neſis may be called by, are of this Kind. Of which fee Wil. 
_ Jughby's Ornith. Lib. 2. Chap. 5. Sed. 12,13. Alſo Dr. Grew's 
Muſeum Reg. Soc. Part 1. See. 4. Chap. 4. Theſe Neſts I have 
divers Times ſeen, particularly in great Perfection in our R. 8. 
Repoſitory, and in the noble and well - furniſned Mu/zum of 
my often commended Friend Sir Hans Sloane; and at the ſame 
Time I could not but admire at the neat Mechaniſm of them, 
and the Sagacity of the Bird, in hanging them on the Twigs 
of Trees, to ſecure their Eggs and Young from the Apes. : 

- (m) I mention Trees, becauſe I have ſeen Bres gather the 
Som of Fir-Trees, which at the ſame Time gave me the 
Pleaſure of ſeeing their Way of loading their Thighs there- 
with, performed with great Art and Dexterity. 


CuAr. XIII. Of Animals Habitation. 234 
from ſolid (u) Timber! And with what prodigi- 
ous geometrical Subtilty do thoſe little Animals 
work their deep hexagonal Cells, the only proper 


Figure that the beſt Mathematician could chuſe for 
ſuch a Combination of Houſes (o)! With what 
Accuracy do other Inſects perforate the Earth (p), 
Wood, yea, Stone itſelf (q)! For which Service, 
the compleat Apparatus of their Mouths (7), and 
Feet (s), deſerves particular Obſervation, as aw 

| | en 
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() Waſps, at their firſt Coming, may be obſerv'd to fre- 
quent Poſts, Boards, and otker Wood that is dry and ſound ; 
but never any that is rotten. Theſe they may be heard to 
ſcrape and gnaw; and what they ſo gnaw off, they heap cloſe 
together between their Chin and Fore-Legs, until they have 
gotten enough for a Burden, which they then carry away in 
their Mouths, and make their Cells with. | 

(o) Circular Cells would have been the moſt capacious; 
but this would by no Means have been a convenient Figure, 
by Reaſon much of the Room would have been taken up by 
Vacancies between the Circles; therefore, it was neceſſary to 
make Uſe of ſome of the rectilinear Figures. Among which 
only three could be of Uſe; of which Pappas Alexandrin. 
thus diſcourſeth: Cam igitur tres figure ſunt, que per ſeipſas 
lacum circa idem punctum conſiſtentem replere poſſunt, Triangulum, 


ſcil. Duadratum & Hexagonum, Apes illam, que ex pluribus 


| angulis conflat, ſapienter delegerunt, utpote ſuſpicantes eam plus 
| mellis capere quam utram vis reliquarum. At apes quidem illud 


tantum quod ipfis utile oft cognoſcunt, viz. Hexaganum Quadrato 
& Triangulo ¶ e majus & plus Mellis capere poſſe nimirum equalt 
materia in conſtructionem uniuſcujuſque conſumptd. Nos verd 
qui plus ſapientiæ quam Apes habere profitemur, aliquid etiam 


nagis infigne inveſiigabimus, Collect. Math. l. 5. 


%) See before Note (c). 

2) See Chap. 11. Note (x). 

(r) See Chap. 11. Note (Y). | 2 5 

(s) Among many Examples, the Legs and Feet of the 
Bole-Cricket (Gryllatalpa,) are very remarkable. The Fore- 
Legs are very brawny and ſtrong; and the Feet armed each 
with four flat ſtrong Claws, together with a ſmall Lamina, 


| With two larger Claws, and a third with two little Claws: * 


Which Lamina is jointed to the Bottom of the Foot, to be 


extended, to make the Foot wider, or withdrawn within the 


Foot. Theſe Feet are placed to ſcratch ſomewhat fidgways, 
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234 = Of Animals Habitations. Book IV. 
been, and will be hereafter obſerv'd. And fur. 
ther yet; With what Care and Neatneſs do moſt 
of thoſe little ſagacious Animals line thoſe their 
Houſes within, and ſeal them up, and fence them 
without (2)! How artificially will others fold up 
the Leaves of Trees and Plants (2); others houſe 
themſelves in Sticks and Straws; others glue light 
and floating Bodies together (2, and by that Ar- 
tifice make themſelves floating Houſes in the Wa- 
 - : ters, 
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as well as downward, after the Manner of Moles Feet; and 
they are very like them alſo in Figure. | 

Somewhat of this Nature, Swammerdam obſerves of the 
Worms of the Ephemeron. To this Purpoſe, [to dig their 
Cells] the wiſe Creator hath furniſh'd them, (faith he) with 
fit Members. For, beſides that their two Fore-legs are formed 
Somewhat like thoſe of the ordinary Moles, or Gryllotalpa ; he 
hath alſo furniſh'd them with two toothy Cheeks, ſomewhat lile 
the Sheers of Lobſters, avhich ſerve them more readily to bor 
the Clay. Swammerdam's Ephem. Vit. Publiſhed by Dr. J. 
Jon, Chap. 3. 1 | 

(e) See the before-cited Note (c). . | | 

(2) They are for the moſt Part, ſome of the Phalzne- 
Tribe, which inhabit the tunnelled, convolved Leaves, that 
we meet with on Vegetables in the Spring and Summer. And 
It is a ſomewhat wonderful Artifice, how ſo ſmall and weak a 
Creature, as one of thoſe newly-hatch'd Maggots, (for 
doubtleſs it is they, not the Parent-Animal, becauſe ſhe emits 
no Web, nor hath any tectrine Art,) can be able to convolve 
the flubhorn Leaf, and then bind it in that neat round Form, 
with-"the Thre:d or Web it weaves from its own Body; with 
which it commonly lines the convolved Leaf, and ſtops up the 
two Ends, to prevent its own falling out; and Farwigs, and 
- Other noxious Animals getting in. | I, 

(o) The ſeveral Sorts of Phryganea, or Cadeaus, in their 
Aympha, or Maggot-flate, thus houſe themſelves ; one Sort 


in Straws, calPd from thence Straus Vvrms; others in two or 


more Sticks, laid parallel to one another, creeping at the Bot. 
tom of Brooks; otheys with a ſmall Bundle of Pieces of 
Ruſhes, Duck. weed, Sticks, &c. glu'd together, wherewith they 
float on the Top, and can row themſelves therein about the 
Waters, with the Help of their Feet: Both theſe are cail'd 
Cob- lait. Divers other Sorts there are, which the Reader 

may fee a Summary of, from Mr. //7illaghby, in Raii —_ 
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ters, to tranſport themſelves at Pleaſure after their 
Food, or other neceſſary Occaſions of Life! And 
for a Cloſe, let us take the ſcriptural Inſtance of 
the Spider, Prov. xxx. 28. which is one of the four 
little Things, which, v. 24. Agur ſays, is exceeding 
Wiſe : The Spider taketh hold with her Hands, and is 
in Kings Palaces (x), I will not diſpute the Truth 
of our Engli/þ Tranſlation of this Text, but ſuppo- 
ſing the Animal mention'd to be that which is 
meant ; it is manifeſt that the Art of that Species 
of Creatures, in ſpinning their various Webs, and 


the Furniture their Bodies afford to that Purpoſe, 


are an excellent Inſtinct, and Proviſion of Nature 


ſetting forth its glorious Author. | 


And 
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Inſect. p. 12. together with a good, tho' very brief Deſcrip- 
tion of the Papilionaceous Fly, that comes from the Cob-bait 
Cadew, It is a notable architectonick Faculty, which all the 
Varicty of theſe Animals have, to gather ſuch Bodies as are 
fitteſt tor their Purpoſe, and then to glue them together; ſome 
to be heavier than Water, that the Animal may remain at the 
Bottom, where its Food is; (for which Purpoſe they ule 
Stones, together with Sticks, Ruſhes, &c.) and ſome to be 
lighter than Water, to float on the Top, and gather its Food 
from thence. Theſe little Houſes look coarſe, and ſhew no 
great Artifice outwardly; but are well tunnelled, and made 
within with a hard tough Paſte ; into which the hinder Part 
of the Maggot is ſo fix'd, that it can draw its Cell after it any 
where, without Danger of leaving it behind; as alſo thruſt its 
Body out, to reach what it wanteth ; or withdraw it into its 
Ceil, to guard it againſt Harms, | | 
(x) Having mentioned the Spider, I ſhall take this Occaſion, 
laltnough it be out of the Way) to give an Inſtance of the 
Poiſon of ſome of them. Scaliger, Exers. 186. relates, That 
in Gaſcony, bis Country, there are Spiders of that Virulency, 
that if Man treads upon them, to cruſh them, their Poijon will 


| foſs through the ve, y Soles of his Shoe. Boyl. Subtil. of Eſfluv. 


5 | 
Mr. Leexvenhock pat a Frog and a Spider together into a 
Glaſs, and having made the Spider ſting the Frog divers Times, 


the Frog dy'd in about an Hour's Time. Phil. Tranſ. No 272. 


In the ſame Tran/a&ion, is a curious Account of the Man- 
ner how Spiders lay, and guard their Eggs, vis, they emit 
. | ; ip them 
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236 Animals Habitations, Book IV, 
And now from this ſhort and tranſient View of 
the architectonick Faculty of Animals, eſpecially 
the Irrationals ; we may eaſily perceive ſome ſupe- 
rior and wiſe Being was certainly concern'd in 
their Creation or Original. For, how 1s it pofli- 
ble that an irrational Creature ſhould, with ordinary 
and coarſe, or indeed any Materials, be ever able 
to perform ſuch Works, as exceed even the Imi- 
tation of a rational Creature? How could the Bo- 
dies of many of them, (particularly the laſt men- 
tion'd) be furniſh'd with architective Materials? 


4 


_ — — 
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them not out of the hindermoſt Part of the Body, but under 

the upper Part of her Belly, near the Hind-Legs, &c. Alf 
there is an Account of the Parts from which they emit their 
Webs, and divers other Things worth Obſervation, with Cuts 
illuſtrating the Whole. | „ 

But in Phil. Tranſ. No 22. Dr. Nath. Fairfax, from S. Red,, 
and his own Obſervations, thinks Spiders not venomous ; ſe. 
veral Perſons, as well as Birds, ſwallowing them withoug 
Hurt: Which I myſelf have known-in a Perſon of Learning, 
who was advis'd to take them medicinally at firſt, and 
would at any Time ſwallow them, affirming them to be 
ſweet, and well taſted: And not only innocuous, but they 
are very ſalutiferous too, in ſome of the moſt ſtubborn Diſea- 
ſes, if the pleaſant Story in Mouffzz be true; of a rich Londi 
Matron, cured of a deſperate Tympany, by a certain Debau- 
chee, that hearing of her Caſe, and that ſhe was given over 
by the Doctors, went to her, pretending to be a Phyſician, 
and confidently afirmed he would cure her; which ſhe being 
willing to believe, agrees with him for ſo much Money, one 
half to be paid down, the other upon Cure. Upon which he 
gives her a Spider, promiſing her Cure in three Days. Where- 
upon, (not doubting but that he had poiſon'd her, and 
fearing he might be call'd to Account for it,) he gets out of 
Town as fait as he could. But inſtead of being poiſon'd, ſhe 
ſoon recovered. Aﬀter ſome Months, the Quack gets private!y 
to Town, when he thought the Buſtle might be over; and 
enquiring how his Patient did, was inform'd of her Cure ; ard 
thereupon viſiting her, and making an Excuſe for his Abſence, 
he receiv'd his Pay with great Applauſe and Thanks. Mouf. 
— crc. | - 
| Having ſaid ſo much of Spiders, T might here add their 
Flight: But of this, ſee Boo VIII. Chop. 4. Note (e). : 

Es ES 5 


CAP. XIII. Of Animals Habitations. 237 
How could they ever diſcover them to be in their 
Bodies, or know what Uſe to make of them? 
We muſt therefore neceſſarily conclude, That the Ir- 
rationals either have Reaſon and Judgment, not 
only Glimmerings thereof, but ſome of its ſupe- 
rior Acts, as Wiſdom and Foreſight, Diſcretion, 
Art and Care; or elſe, that they are only paſſive in 
the Caſe, and act by Inſtinct, or by the Reaſon of 
ſome ſuperior Being imprinted in their Nature, or 
ſome Way or other, (be it how it will) congenial 
with them. That they are Rational, or excel 
Man in Art and Wiſdom, none ſurely will be ſo 
fooliſh as to ſay : And therefore we muſt conclude, 
That thoſe excellent Ends they purſue, and that 
admirable Art they exert, is none of their own, 
but owing to that infinitely-wiſe and excellent Be- 
ing, of whom it may be ſaid, with Reference to 
the irrational, as well as rational Creatures, as it is, 
Prov. ii. 6. The Lord giveth Wiſdom z, out of his Mouth 
cometh Knowledge and Underſtanding. 
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CHAP, XIV. 
Of Animals Self-Preſervation. 


Aving thus conſider'd the Food, Cloathing, 
1 and Houſes of Animals; let us in this Chap- 
ter take a Glance of another excellent Proviſion, 
the wiſe Creator hath made for the Good of the 
animal World ; and that is, the Methods which all 
Animals naturally take for their Self- Preſervation 
and Safety. And here it is remarkable, (as in the 
Caſes before,) that Man, who is endow'd with Rea- 
fon, is born without Armature, and is deſtitute of 
many Powers, which irrational Creatures have in a 
much higher Degree than he, by Reaſon he can 
make himſelf Arms to defend himſelf, can contrive 
Methods for his own Guard and Safety, can many 
Ways annoy his Enemy, and ſtave off the Harms of 
noxious Creatures. 55 | 
But for others, who are deſtitute of this ſuper- 
eminent Faculty; they are ſome Way or other pro- 
vided with ſufficient Guard (a), proportionate to 
their Place of Abode, the Dangers they are like to 
incur there (%); and in a Word, to their 3 
| cca- 
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(a) Callent in hoc cuncta animalia, ſciuntque non ſua mods 
commoda, werum & hoſiium adverſa; nirunt ſua tela, norunt 
occaſfones, parte/que difſidentium imbelles. In ventre mollis 9 
tenuiſcue cutis Cracadilo: ideogue ſe, ut territi, mergent Del- 
phim, ſubeunteſzue aluum ilia ſecant ſpins, Plin. Nat. Hik. 
25. 1 | EW 

(b) Omnibus aptum eff Corpus Anime moribus & facultati- 
bus: Equo fortibus ungulis & jubd eft ornatum letenim welox 
& ſuperbum & genereſum eft animal.) Leoni autem, utfote a: 
nimaſo & freroci, dentibus & unguibus validum. lia autem & 
Jauro & Apro; illi enim Cornua, huic exerti Dentes. | 
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CHAT. XIV. Of Animals Self Preſervation. 239 
Occaſions and Need of Security. Accordingly, 
ſome are ſufficiently guarded againſt all common 
Dangers, by their natural Cloathing; by their Ar- 
mature of Shells, or ſuch like hard, and impregna- 
ble Covering of their Body (c). Others deſtitute of 
this Guard, are armed, ſome with Horns (4), ſome 
with ſharp Quills and Prickles (e), ſome with 

5 Claws, 


F 
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pus, ſed inerme. Timidis enim wvelocitas, arma audacibus con- 
veniebant Homini autem (ſapiens enim eft——) manus 
dedit, inſtrumentum ad omnes artes neceſſarium, paci non mi- 
nus quam bella idoneum. Nom igitur indiguit Cornu fibi in- 
nato cam meliora Cornibus arma manibus, quandocunque vo- 
let, poſſit accipere: Etenim Enſis & Haſia majora ſunt Arma, 
& ad incidendum promptiora Neque Cornu, neque Ungu- 
Iz quicquam niſi cominis agere polſunt; Hominum verò arma e- 
minus juxta ac cominiis agunt: telum quidem & ſagitta magis 
quam cornua. — Non igitur eff nudus, neque inermis. 
| /cd · ipſi eſt Thorax ferreus, quandocunque libet, omnibus Coriis 
drfficilius ſauciatu organum. Nec Thorax ſolum ſed & 
Domus, & Murus, & Turris, c. Galen. de Uſ. Part. I. 1. 
C. 2. 

(e) Shells deſerve a Place in this Survey, upon the Ac- 
count of their great Variety; the curious and uncouth Make 
of ſome, and the beautiful Colours, and pretty Ornaments 
of others; but it would be endleſs to deſcend to Particu- 
lars. Omitting others, I ſhall therefore only take Notice of 
the Tcrtoi/e-Shell, by Reaſon a great deal of Dexterity ap- 

pears, even in the Simplicity of = Animal's Skeleton, For, 
beſides that, the Shell is a ſtout Guard to the Body, and af- 
fords a ſafe Retreat to the Head, Legs, and Tail, which it 
withdraws within the Shell upon any Danger; beſides this, I 
ſay, the Shell ſupplieth the Place of all the Bones in the Body, 
except thoſe of the extreme Parts, the Head and Neck, 
and the ſour Legs and Tail. So that at firſt Sight, it is ſome- 
what ſurprizing to ſee a compleat Skeleton conſiſting of ſo 
ſmall a Number of Bones, and they abundantly ſufficient for 
the Creatures Uſe. | 

4) Dente timentur Apri : defendunt cornua Tauros: 

Imbelles Dame quid niſi præda fumus? © 
| Martial. 1. 13. Epigr. 94. 

e) The Hedgehog being an helpleſs, flow, and patient Ani- 
mal, is accordingly guarded” with Prickles, and a Power of 
rolling itſelf up in them. Clavis terebrari ſibi pedes, & dif 
| I 
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#40 Of Animal Sef-Preſervation, Boo Ty, 
Claws, ſome with Stings (Y); ſome can ſhift and 


Change their Colours (g); ſome can make their 
Eſcape by the Help of their Wings, and others by 
A a © the 
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eindi viſcera patientiſſim? ferebut, omnes tultri ictus fine genin 
pluſguam Spartand nobilitate concogquens. Barrichius in Blaſ. de 
Echino. Panniculum carnoſum amplexabatur Muſculus pene cir. 
 Eularis, admirande fabrice, lacinias ſuas ad pedes, caudan, 
caput, variè exporrigens, cujus miniſterio Echinus ſe ad arbitriun 
in orbem contrabit. Act. Dan. in Blaſio. ; h 
Ae licet digitos teſludine pungat acutd, | | 
Cortice depoſito mollis Echinus erit. Mart: 1. 13. Epig. 86. 
(f) The Sting of a Waſp, or Bee, &c. is ſo pretty a Piece 
of Work, that it is worth taking Notice of, ſo far as I have 
not found others to have ſpoken of it. Others have obſeryd 
the Sting to be an hollow Tube, with a Bag of ſharp pene- 
trating Juices, (its Poiſon,) joined to the End of it, within 
the Body of the Wap, which is, in Stinging, injected into the 
Fleſh through the Tube. But there are, befides this, two ſmall, 
ſharp, bearded Spears, lying within this Tube, or Sting, as in 
a Sheath. In a Vaſp's Sting, I counted eight Beards on the 
Side of each Spear, ſomewhat like the Beards of Fiſh-hooks, 
Theſe Spears in the Sting, or Sheath, lie one with its Point 
a little before that of the ther; as is repreſented in Fig. 21, 
to be ready (I conceive) to be firſt darted into the Fleſh; 
which being once fix'd, by Means of its foremoſt Beard, the 
other then ſtrikes in too, and ſo they alternately pierce deep- 
er and deeper, their Beards taking more and more hold in the 
_ Fleſh; after which the Sheath or Sting follows, to convey 
the Poiſon into the Wound. Which, that it may pierce the 
better, it is drawn into a Point, with a ſmall Slit a little below 
that Point for the two Spears to come out at. By Means of 
this pretty Mechaniſm in the Sting, it is, that the Sting when 
out of the Body, and parted from it, is able to pierce and 
ſing us: And by Means of the Beards being lodged deep in 
the Fleſh, it comes to paſs that Bees leave their Stings behind 
them, when they are diſturbed before they have Time to 
withdraw their Spears into their Scabbard. In Fig. 21, is re- 
| Preſented the two Spears as they lie in the Sting. In Fig. 22, 
the two Spears are repreſented when ſqueez'd out of the Sting, 
or the Scabbard ; in which Latter, Fig. Ac b, is the Sting, c 
and 6 e, the two bearded Spears thruſt out. 
| The Camelion is ſufficiently fam'd on this Account. 
Beudes which, Pliny tells us of a Beaſt as big as an O-, cal 


led the Tarandus, that when he pleaſcih, aſſumes the ns” 
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HAP. XIV. Of Animals Self Preſervation. 244 
the Swiftneſs of their Feet; ſome can ſcreen them- 
ſelves by diving in the Waters, others by tinging 
and diſordering the Waters (5), can make their 
Eſcape; and ſome can guard their Bodies even in 
the very Flames, by the Ejections of the Juice of 
their Bodies (i); and ſome by their accurate Smell, 
Sight, or Hearing, .can foreſee Dangers (&); others 


by 
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of an 4/5, and Colorem omnium fruticum, arborum, forum, lo- 
corumgue reddit, in quibus latet metuens, ideoque rarb capitur, 
Plin. I. 8. c. 34. | 
How true this is, there may be ſome Reaſon to doubt; 
but if any Truth be in the Story, it may be from the Ani- 
mal's chuſing ſuch Company, or Places, as are agreeable to 
its Colour: As I have ſeen in divers Caterpillars, and other 
Inſects, who I believe were not able to change their Colour, 
from one Colour to another; yet I have conſtantly obſerved, 
do fix themſelves to ſuch Things as are of the ſame Colour; 
by which Means they dodge the Spectator's Eye. Thus the 
Caterpillar that feeds on Elder, I have more than once ſeen, 
ſo cunningly adhering to the ſmall Branches of the ſame Co- 
lour, that it might be eaſily miſtaken for a ſmall Stick, even 
by a careful View. So a large green Caterpillar, that feeds 
on Buckthorn, and divers others. To which I may add, the 
prodigious Sagacity of the {chneumon Flies, that make the 
| Kermes, (for of that Tribe all the Kermes I ever ſaw was) 
how artificially they not only incloſe their Eggs within that 


| gummy Skin, or Shell, but alſo ſo well humour the Colour 

| of the Wood they adhere to, by various Streaks and Co- 
= that it is not eaſy to diſtinguiſh them from the Wood 
itſelf. 5 | oy 

f % Contra metum & wim, ſuis ſe armis quægue defendit. 


Cornibus Tauri, Apri dentibus, morſu Leones, aliæ fuga ſe, aliæ 


n 
1 occultatione tutantur: atramenti effuſione Sepia, torpore Torpe- 
a dines, Multe etiam inſectantes odoris intolerabili fœditate de- 
q bellunt. Cic. de Nat. Deor. I. 2. c. 50. | | 
0 l.) A Knight, call'd Corwini, at Rome, caſt a Salamander 
. into the Fire, which preſently ſwell'd, and then vomited Store 
5 of thick ſlimy Matter, which put out the Coals; to which 
5 the Salamander preſently retired, putting them out again in 


the ſame Manner, as ſoon as they re-kindled, ' and by this 
Means ſaved itſelf from the Force of the Fire, for the Space 
of two Hours; after which it lived nine Months. Vide Phils/. 
Tranſ. No 21. in Lowth. Abrig. Vol. 2. p. 816. 1 
(Y Pliny gives an —_— in each, J. 10; c. 69. Aguilæ 
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242 Of Animals Self- Preſervation. Book IV. 
by their natural Craft, can prevent or eſcape 
them (74); others by their uncouth Noiſe (); 
by the horrid Aſpect, and ugly Geſticulations of 
their Body (2); and ſome even by the Power of 
their Excrements, and their Stink (o), can annoy 
| . | their 


acts amd 4 - — __ 


4 1 4 <h 


clariùs cernunt [quam homines] ; Yultures fagarius odorantur : 
liquidins audiunt Talpæ obrutæ terra, tam denſo atque ſurdo na- 
ture elements. i 3 | 
(9% The Doublings of the Hare, before ſhe goes to Form, 
thereby to dodge and deceive: the Dogs, alcho* a vulgar 
Odſervation, is a notable Inſtin& for an Animal, leſs famed 
for Cunning than the Fox, and ſome others. 5 | 

(n) It is natural for many Quadrupeds, Birds, and Serpents, 
not only to put on a torvous angry Aſpe&, when in Danger, 
but alſo to ſnar], hiſs, or hy ſome other Noiſe deter their 
Adverſary. 5 8 8 ths 

(z) The Ynx, or Wryneck, altho' a Bird of very beautiful 
Feathers, and conſequently far, enough off from being any 
way terrible; yet, being in Danger, hath ſuch odd Contor. 
tions of its Neck, and Motions of its Head, that I remember 
have ſcar'd me, when I was a Boy, from taking their Neſts, 
or touching the Bird, daring no more to venture my Hand into 
their Holes, than if a Serpent had lodged in it, 

(o) Bonaſus tuetur ſe calribus & flercore, quad ab ſe quaternis 
paſſibus [trium jugerum longitudine. Plin. Nat. Hit. J. 8. c. 15. 
ejaculatur, quod ſæpe comburit adeò ut deglabrentur cants. Ray's 
Synop{ Quadr, p.'71. © | : | 

Ca zelus Peruvianus Clama diftus neminem offendit, ſed min 
admeaum ingenio ſe ab illatd vindicat injuria, nimirum wvonuti 
wel cibi, wel bumoris in vexantem reti orſum cum impetu ejaculals, 
ob protenſam colli longitudinem. Id. ib. p. 145. 
Tæguiepall, (Anglice Squnck, Præf. and one that I ſaw they 
call'd a Stonch,) Cum quis eam inſectatur, fundit cum ventri 
crepitu halitum fetidiffinum : quin ipſa tota teterrimum ex balut 
odorem, & urina ftercuſque ell fœtidiſſimum, atque adeo peſtilen, 
ut nihil fit reperire in noſtro orbe, cui in hac re paſſit comparar: 
quo fit, ut in periculs con ſtituta, urinam & frces ad 8 pluriumt 
palſuum intervallum ejiciat, bac modo ſe ab omnibus windican 
injuriis, ac veſtes inficiens maculis luteis indelebilibus, & nur- 
guam ſatis perſpirante odore: alids innoxium Animal edulegus, 
Zac fol. ratione horrendiſſimum. Id. ib p. 182. 

Si Accipiter 'Ard:am in ſublimi moleflat, flercore immiſſo in pen- 
nas eius, eas putreſcere facit: uti Solinus ſcribit de Bonaſo, &.. 
lia & Lupus urinam ſpargit in perſeguentem, Ol. Mag. Hil 
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their Enemy, and ſecure themſelves; and againſt 
ſome (p), the Divine Providence itſelf hath pro- 
vided a Guard. +. | 

By ſuch Shifts and Means as theſe, a ſufficient 

Guard is miniſtred to every Species of Animals, in. 
its proper reſpective Place; abundantly enough to 
ſecure the Species from Deſtruction, and to keep 
up that Balance, which, I have formerly ſhew'd, is 
in the World, among every, and all the Species of 
Animals; but yet not enough to ſecure Individuals, 
from becoming a Prey to Man, or to other Crea- 
tures, as their Neceſſities of Life require. To 
which Purpoſe, the natural Sagacity and Craft of 
the one intrapping (2), and captivating, being in 
ſome Meaſure equivalent to that of the other in 
evading, is as excellent a Means for the maintaining 
the one, as preſerving the other; and, if well conſi- 
der'd, argues the Contrivance of the infinitely wiſe 
Creator and Preſerver of the World. 


—_—_— 
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(p) Thus againſt the Crocodile, which can catch its Prey 
only before it, not on one Side. So the Shark, of which take 
my often-recommended Friend Sir Hans Sloane s Obſervation 
It hath this particular to it, with fame others of its own Tribe, \ 
that the Mouth is in its under Part, ſo that it muſt turn the 
Belly upwards to Prey. And aua, it not for that Time it is in 
turning, in which the purſued Fiſhes eſcape, there would be no- 
thing that could avoid it; for it is very quick in Swimming, 
and hath à vaff Strength, with the largeſt Swallow of any Fi, 
and is very devouring. Sloane's Voyage to Jamaica, p. 23. 

) See Chap. 11. Note (iii). 6 Ss 
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27 the Generation of Animals. 
— Here remains now only one Thing more of the 
ten Things in common to Animals, and that 


is what relates to their Generation (a), and Conſer- 
: vation 


** _—_ *— 


1 — th 


(a) Spontaneous Generation, is a Doctrine ſo generally ex- 
ploded, that I ſhall not undertake the Diſproof of it. It is 
evident, that all Animals, yea, Vegetables too, owe their 
Production to Parent-Animals and Vegetables ; that I have 
often admir'd at the Sloth and Prejudices of the antient Phi- 
loſophers, in ſo eafily taking upon Truft the 4riftotelian, or 

rather, the Egyptian Doctrine of Equivecal Generation; that 
when they faw Flies, Frogs, and Lice, for Inſtance, to be Male 
and Female, ard accordingly to ingender, lay Eggs, &c. they 
could ever imagine any of theſe Creatures ſhould be ſponta- 
neouſly produced, eſpecially in ſo Romantick a Manner, as in 
the Clouds; as they particularly thought Frogs were, and that 
they dropp'd down in Showers of Rain. For an Anſwer to 
this Caſe of Frogs, I ſhall refer to a Relation of my own, 
which my late moſt ingenious and learned Friend, the great 
Mr. Ray, requeſted of me, and was pleas'd to publiſh in hi 
laſt Edition of his Wiſdom of God manifefied, &c. p. 365. 

But ſome will yet aſſert the Raining of Frogs; among 
which the curious Dr. Plot is ſomewhat of this Opinion; tell- 
ing us of Frogs found on the Leads of the Lord 4fton's Gate- 
houſe, at Tixal in Sta ſfordſpire, which he thinks by ſome ſuch 
Means came there; as alſo on the Bowling Green, frequent!) 
after a Shower of Rain. Plot's Hiſt. Staff. c. 1. ſect. 47. 

But we may take a Judgment of this, and an Hundred ſuch 
like Reports, to be met with in conſiderable Authors, from 
other the like Reports that have been better inquired into. 
In a Scarcicy in Si/:fa, a mighty Rumour was ſpread of its 
raining Millet Sced; but the Matter being enquired into, twas 
found to be only the Seeds of the Iy-leaved Speedrvell, ot 
' ſmall Henbit, growing in the Place in great Plenty. £6. 

Germ. An. 3. Obſ. 40. So in the Archipelago, it was thought 
Aſhes were rain'd, Ships being cover'd therewith at a hun— 
dred Leagues Diſtance ; but in all Probability, it was from an 
Eruption of Veſuvius, that then happen'd. About Warminſter 
in Milts, twas reported it raind Wheat ; but a _— Ob- 
| ; | „ erver, 
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ſerver, Mr. Cole, found it to be only Ivy Berries, blown thither 
in a conſiderable Quantity by a. Tempeſt. In the Year 1696, 
at Canſtead near Mrotbam in Kent, a Paſture-Field was over- 
ſpread with little young Yhitings, ſuppoſed to fall from the 

Clouds, in a Tempeſt of Thunder and Rain ; but doubtleſs 
they were brought thither with Waters from the Sea by the 
Tempeſt. See the before-commended Mr. Lowth. Abridg. Phil. 
Tranſ. Vol. 2. p. 143, 144. | - 

Neither needeth it ſeem ſtrange, that 4fbes, Foy. Berries, 
ſmall Fiſbes, or young Frogs, (which yet may have ſome other 
Conveyance,) ſhould be thus tranſported by tempeſtuous Winds, 
conſidering to whit Diſtance, and in what Quantities, the Sea- - 
Waters were carry'd by the Great Storm, N;wemb. 26, 1703, of 
which an ingenious Friend ſent me theſe Accounts from Lewes 
in Suſſex, viz. That a Phyſician travelling ſoon after the Storm, 
to Tiſchurſt, rwenty Miles from the Sea, as he rode along pluck'd © 
ſome Tops of Hedges. and chewing them, found them Salt: That 
ſome Grapes hanging on the Vines at Lewes, were /o roo: That 
Mr. Williamſon, Rector of Ripe, Hund the Twwigs in his Garden 
Salt the Monday after the Storm; and others obſerved the ſame 
a Week after. That the Graſs of the Downs about Lewes, was 
fo Salt, that the Sheep would not feed till Hunger compel d them: 
And that the Miller of Berwick, (three Miles from the Seg,) 
attempting with Lis Man to ſeture his Mill, were ſo waſhed with 
Flaſhes of Sea Water, like the Breakings of Wawes againſt the 
Rocks, that they were almoſt ſtrangled therewith, and forced to 
give over their Attempt. | 

J call'd this Doctrine of Zquizocal Generation, an Egyptian 
Doctrine, becauſe probably it had its Riſe in Egypt, to ſalve 
the Hypotheſis of the Production of Men, and other Animals, 
out of the Earth, by the Help of the Sun's Heat. To prove 
which, the Egyptians (as Diod. Sicul, ſaith) produce this Ob- 
ſervation, That about Thebes, when the Earth is moiſtened by the 
Nile, by the Intenſe Heat of the Sun, an innumerable Number of 
Mice do ſpring out. From whence he infers, That all Kinds. 
of Animals, might as well at firſt come likewiſe out of the 
Earth. And from theſe the learned Biſhop Szi//ingfleet thinks 
other Writers, as Ovid, Mela, Pliny, &c. have, without ex- 
amining its Truth, taken up the ſame Hypotheſis. Vide Stil- 
ling fleets Orig. Sacr. Part 2. Book I. Chap. 1. 

The before commended Dr. Hurrzs, from the Obſervations 
of Dr. Harvey, S. Malpigbi, Dr. De Graaf, and Mr. Leewen- 
beck, infers three Things concerning Generation, as highly 
probable. 1. That Animals are ex Animalculo, 2. That the 
Animalcules are originally in ſemine Marium, & non in Fœmi- 
nis. 3. That they can never come forward, or be formed into 
Aumals of the reſpeftive Kind, without the Ova in Fœminis. 
His Proofs and Illuſtration, ſee under the Word Generation, 
in his Lex, Techn, Vol. 2. | 
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vation of their Species (5), by that Means. It 


would not be ſeemly to advance far in this admi- 


rable Work of God; neither ſhall I at all inſiſt up- 


on that of Man, for the ſame Reaſon. And as for 
the Irrationals (c), I ſhall confine myſelf to theſe 


five Matters, | | | 
I. Their natural Sagacity in chuſing the fitteſt 
Places to repoſite their Eggs and Young. 3 
II. The fitteſt Times and Seaſons they make uſe 
of for their Generation. l 
III. The due and ſtated Nomen of their Voung. 
IV. Their Diligence and earneſt Concern in their 
Breeding up. 5 „ 
V. Their Faculty of Feeding them, and their 
Art and Sagacity exerted therein. . 
I. The natural Sagacity of irrational Animals, in 
chuſing the fitteſt Places to repoſite their Eggs and 
Young. Of this I have given larger Hints already 


than I needed to have done, when I ſpake of the 


Architecture (d) of Animals, intending then to have 
wholly paſs'd by this Buſineſs of Generation : I ſhall 


therefore now only fuperadd a few other Inſtances, 


the more to illuſtrate this Matter. 

It hath been already ſhewn, and will hereafter (e 
farther appear, that the Places in which the {e- 
veral Species of Animals lay up their Eggs, and 
Loung, 


1 - — 


(b) At certè Natura, fi fieri potuiſſet, maxim? oplälſet ſuun 
| opi ficrum ee immortale : quod cum per materiam non liceret 
(nam quod ex carne eft compoſitum, incorruptibile eſſe ron 
poteſt) ſubſidium quod potuit ipſi ad immortalitatem eft fabri- 
cata, ſapientis cujuſdam urbis conditoris exemplo, c. Nan 
mirabilem quandam rationem invenit, quomodo in demortui a- 
nimalis locum, novum aliud ſufficiat. Galen. de Uſu Part. 
I. 14. e. 22. = | 
: (4) Animantia Bruta Ob/tetricibus non indigent in edendo Parts, 
em inditã Nature wi Umbilicus ſeipſum occludat. Ol. Rudbeck 
in Blaſii Anat. Felis. | 


(#) Chap. 13. 
0 Book VII Chap. 6. 
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Young, are the beſt for that Purpoſe 3 Waters (F) 
for one; Fleſh for another; Holes in Wood (g), 


Earth, or Stone (5), for others; and Neſts for 


others; and we ſhall find, that ſo ardent is the 
Propenſity of all Animals, even of the meaneſt In- 


ſets, to get a fit Place for the Propagation of their 


Young, that, as will hereafter appear, there is ſcarce 
any Thing that eſcapeth the Inqueſt of thoſe little 
ſubtile Creatures. But beſides all this, there are 
two or three Things more obſervable, which plain- 


ly argue the Inſtinct of ſome ſuperior rational 


Being. As, 
1. The complete and neat Order which many 
Creatures obſerve in laying up their Seed, or Eggs, 


in proper Repoſitories: Ot which I ſhall ſpeak in 


another Place (i). 
2. The 


"a — — 


(/) The Ephemeron, as it is an unuſual and ſpecial Inſlance 


of the Brevity of Life, ſo | take it to be a wonderful Inſtance 


of the ſpecial Care and Providence of God, in the Conſerva- 


tion of the Species of that Animal. For, 1. As an Animal, 


whoſe Life 1s determin'd in about five or fix Hours Time, 
{viz. from about Six in the Evening, till about Eleven o' Clock 
at Night) needs no Food; ſo neither doth the Ephemeron eat, 


after it is become a Fly. 2. As to its Gene tation; In thoſe. 


five Hours of its Life, it performs that, aad all other neceſſary 
Otkces of Life: For in the Beginning of its Life, it ſheds its 
Coat; and that being done, and the poor little Animal there- 
by render'd light and agile, it ſpends the reſt of its ſhort Time 
in friking over the Waters, and at the ſame Time the Fe- 
male droppeth her Eggs on the Waters, and the Male his 
Sperm on them, to impregnate them. Theſe Eggs are ſpread 
about by the Waters; deſcend to the Bottom by their own 
Gravity; and are hatch'd by the Warmth of the Sun, into 
little Worms, which make themſelves Caſes in the Clay, and 


feed on the ſame without any need of parental Care. Jide 


Ephem. vita, tranſlated by Dr. Yin from Swammerdam. See 


allo Book VIII. Chap. 6. Note (7). 


(g) See Chap. 13. Note (c), and Book VIII. Chap. 6. 


(5) The Worms in Chap. 11. Note (x) breed in the Holes 


tney gnaw in Stone, as Is manifeſt from their Eggs found 


therein. 


ti) See Book VIII. Chap. 6. Note (4). 
; R 4 %% Many, 
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2. The ſuitable Apparatus in every Creature's 
Body, for the laying up its Eggs, Seed, or Voung, 
in their proper Place. It would be as endleſs as 
needleſs to name all Particulars, and therefore an 
Inſtance or two of the Inſect- Tribe, may ſerve for 
a Specimen in this Place, till I come to other Par- 
ticulars. Thus Inſects, who have neither Feet a- 


dapted to ſcratch, nor Noſes to dig, nor can make 


artificial Neſts to lay up their Young; yet what 
abundant Amends is there made them, in the Power 
they have either to extend the Abdomen (x), and 

e ; there- 


* — - — — 
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(4) Many, if not moſt Flies, eſpecially thoſe of the F/;/+. 
Fly-kind, have a Faculty of extending their Uropygia, and 
thereby are enabled to thruſt their Eggs into convenient Holes, 
and Receptacles for their Young, in Fleſh, and whatever 


elſe they Fly-blow; but none more remarkable than the 
Horſe-Fly, called by Pennius in Mouffet, (p. 62.) Exoninec;,/ 


i. e. Curvicauda, and the Whame, or Burrel-Fly, which is vex- 
atious to Horſes in Summer, not by ſtinging them, but only 
by their bombylious Noiſe, or tickling them in ſticking their 


Nits, or Eggs on the Hair; which they do in a very dex. 


terous Manner, by thruſting out their Uropyg:a, bending them 
up, and by gentle, ſlight Touches, ſticking the Eggs to the 
Hair of the Legs, Shoulders, and Necks, commonly of 
Horſes; fo that Horſes which go abroad, and are ſeldom 


dreſſed, are ſomewhat diſcoloured by the numerous Nits ad- 


hering to their Hair. | | 1 
Having mentioned ſo much of the Generation of this In- 


ſect, altho' it be a little out of the Way, I hope I fhall 
be excuſed for taking Notice of the long-tailed Maggot, 
which is the Product of theſe Nits or Eggs, called by Dr. Plot, 
Eruca Glabra, [or rather Eula Scabra, it ſhould be] Caudata 
- Agquatico-arborea, it being found by him in the Water of an 
Hollow Tree ; but I have found it in Ditches, Saw-Pits, Holes 
of Water in the High-way, and ſuch-like Places where the 
Waters are moſt ſtill and foul. This Maggot I mention, as 
being a ſingular and remarkable Work of God, not ſo much 
for its being ſo utterly unlike as it is to its Parent Bee-like- 
Fly, as for the wiſe Proviſion made for it by its long Tail; 
which is ſo jointed at certain Diſtances from the Body, as 


that it can be withdrawn, or ſheathed, one Part within ano- ' 


ther, to what Length the Maggot pleaſeth, ſo as to enable it 
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thereby reach the commodious Places they could 
not otherwiſe come at; or elſe they have ſome acu- 
l-ous Part or Inſtrument to terebrate, and make 
Way for their Eggs into the Root (7), Trunk (), 

| 8 | 8 Fruit, 


8 . FT; = i 


to reach the Bottom of very ſhallow, or deeper Waters, as it 
hath Occaſion, for the gathering of Food. At the End of 
this tapering is a Ramification of Fibrillæ, or ſmall Hairs, re- 
preſenting, when ſpread, a Star; with the Help of which, 
ſpread out on the Top of the Waters, it is enabled to hang, 
making, by that Means, a ſmall Depreſſion or Concavity on 
the Surface of the Water. In the midſt of this Star, I ima- 
ine the Maggot takes in Air, there being a Perforation, 
which with a Microſcope I could perceive to be open, and 
by the Star to be $uarded againſt the Incurſion of the 
Water. | | W 

J) The Excreſcences on the Root of Cabbages, Turneps, and 
divers other Plants, have always a Maggot in them; but what 
the Animal is that thus makes its Way to the Root under 
Ground, whether Ichncumon, Phalzna, Scarab, or Scolopendra, 
could never diſcover, being not able to bring them to any 
Thing in Boxes, * 

n) ] preſume there are only of the Ichneumon-Fly kind, that 
have their Generation in the Trunks of Vegetables. In Mal- 
pig de Gallis, Fig. 61. is a good Cut of the gouty Excreſcen- 
ces, or rather Tumours, of the Briar-Stalk : From which pro- 
ceeds a {mall black Uchneumon-Fly, with red Legs; black, 
imooth jointed Antennæ; pretty large Thorax; and ſhort, round 
Belly, of the Shape of an Heart. It leapeth as a Flea. The 
Male, (as in other Inſects,) is leſſer than the Female, and very 
| venerous, in ſpite of Danger, getting upon the Female, whom 
they beat and tickle with their Breeches and Horns, to excite 
them to a Colt. | | | 

Another Example of the Generation in the Trunks of Ve- 
getables, ſhall be from the Papers of my often-commended 
Friend Mr. Ray, which are in my Hands, and that is an Ob- 
ſervation of the ingenious Dr. Nathaniel Wood: 1 have (ſaid 
he) Jately obſerved many Eggs in the common Ruſh ; one Sort are 
little tranſparent Eggs, in Shape ſomewhat like a Pear, or Re- 
tert, lying within the Shin, upon, or in the Medulla, juft a- 
gainſt a browniſh Spot on the out-fide of the Ruſh ; which is ap- 
porently the Creatrix of the Wound made by the Fly, when jhe. 
pats ber Eggs there. Another Kind is much longer, and not ſo 
tranſparent, of a long Oval, or rather cylindrical Form; fix, 
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Fruit (1), Leaves (o), and the tender Buds of Ve. 
getables (p), or ſome other ſuch curious and ſecure 
Method they are never deſtitute of. To which ve 

my ad, . „ 
3. The natural Poiſon (q), (or what can I cal 
it?) which many, or moſt of the Creatures, laſt 


intended, have, to cauſe the Germination of ſuch 
Balls, 


— 
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* + 


eight, or more, lie commonly together, acroſs the Ruſh, parallel ts 
each other, like the Teeth of a Comb, and are. as long as the Bread!) 
of the Ruſh. Letter from Kilkenny in Ireland, April the 28th, 
1697. | | 
G) See Book VIII. Chap. 6. Note (d). | 

(o) I have in Chap. 13. Note (u), and Book VIII. Chap. 6. 
Note (e), (J), taken Notice of the Nidification and Genera. 
tion of ſome Inſects, on the Leaves of Vegetables, and ſhall 
therefore, for the Illuſtration of this Place, chuſe an uncom- 
mon Example out of the Scarab-kind (the Generation of which 
Tribe hath not been as yet mentioned) and that is, of a {mall 
Scarab bred in the very Tips of Eln-Leaves. Theſe Leaves, 
in Summer, may be obſerv'd to be, many of them, dry and 
dead, as alſo turgid ; in which lieth a dirty, whitiſh, rough 
Maggot. From which proceeds a Beetle of the ſmalleſt Kind, 
of a light, Yee/e Colour, that leapeth like a Gra/bopper, al. 
though its Legs are but ſhort. Its Eyes are blackiſh, El;trs 
thin, and prettily furrowed, with many Concavities in them; 
_ club-headed Antennæ, and a long Roftrum like a Pri- 

pſcis. | : 
The fame, or much like this, I have met with on Tips of 
Oaker and Holly-Leaves. How the Scarab lays its Eggs in the 
Leaf, whether by terebrating the Leaf, or whether the Mag- 
got, when hatch'd, doth it, J could never ſee. But with 
great Dexterity, it makes its way between the upper and un- 
der Membranes of the Leaf, feeding upon the parenchymous 
Part thereof. Its Head is flenderer and ſharper than moſt of 
Maggets, as if made on Purpoſe for this Work; but yet! 
have often wondered at their Artifice, in ſo nicely ſeparating 
the Membranes of the E/m-Leaf, without breaking them, 
and endangering their own tumbling out of 'em, conſidering 
how thin, and very tender, the Skins of that Leaf (partic 
larly) are. IS. | | 

(p) See Book VIII. Chap. 6. Note (s). 

See Book VIII. Chap. 8, to Nate (bb), &c. 
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CAP. XV. of Animals, „ 
Balls, Caſes, and other commodious Repoſitories, 
as are an admirable Lodgment to the Eggs and 
Young ; that particularly aſſiſt in the Incubation 
and Hatching the Young, and then afford them 
ſufficient Food and Nouriſhment in all their Nym- 
pha-State, in which they need Food; and are at- 
terwards commodious Houſes and Beds for them in 
their Aurelia-State, till they are able to break Pri- 
ſon, fly abroad, and ſhift for themſelves. But this 
ſhall be taken Notice of, when I come to treat of 
Inſects. 2 
II. As irrational Animals chuſe the fitteſt Place, 
ſo alſo the fitteſt Times and ſeaſons for their Ge- 
neration. Some indeed are indifferent to all Times, 
but others make uſe of peculiar Seaſons (r). Thoſe, 
for Inſtance, whoſe Proviſions are ready at all Sea- 
ſons, or who are under the Tuition of Man, pro- 
duce their Young without any great Regard to Heat 
or Cold, Wet or dry, Summer or Winter. But 
others, whoſe Proviſions are peculiar, and - only to 
be met with at certain Seaſons of the Year z or who, 
by their Migration, and Change of Place, are tied 
up to certain Seaſons ; theſe (as if endowed with a 
natural Care and Foreſight of what ſhall happen) 
do accordingly lay, hatch, and nurſe up their Young 
in the moſt proper Seaſons of all the Year for their 
Purpoſe; as in Spring, or Summer, the Times of 
Plenty of proviſions, the Times of Warmth for In- 
cubation, and the moſt proper Seaſons to breed up 
their Young, till they are able to ſhift for themſelves, 
and can range about for Food, and ſeek Places of 
Retreat and Safety, by flying long Flights as well as 
their Progenitors, and paſſing into far diſtant Regi- 
> | ons, 
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yo. | The Generation Book IV 
ons, which (when others fail) afford thoſe helpleſß 


Creatures the Neceſſaries of Life. | 
III. To the ſpecial Seaſons, I may add the pe- 


culiar Number of Young produced by the irrational 


Creatures. Of which 1 have already taken ſome 


Notice, when I ſpake of the Balance of Animals (5), 
Now, if there was not a great deal- more than 
Chance in this Matter, even a wiſe Government of 
the Creation, it could never happen that every Spe- 
cies of Animals ſhould be tied up to a certain 
Rate and Proportion of its Increaſe ; the moſt uſe. 
ful would not be the moſt fruitful, and the moſt 
pernicious produce the feweſt Young, as I have ob- 
ſerved it commonly is. Neither would every Spe- 
cies produce ſuch a certain Rote as it 1s only able 


to breed up: But all would be in a confuſed, hud- 


dled State. Inſtead of which, on the contrary, we 
find every Thing in compleat Order ; the Balance 
of Genera, Species and Individuals always propor- 
tionate and even; the Balance of Sexes the ſame; 
moſt Creatures tied up to their due Stint and Num- 
ber of Young, without their own power and 
Choice, and others (particularly of the winged (ö) 


Kind) producing their due Number at Choice and 
| _ Pleaſure; 


— EG 


(s) See Chap. 10. | | 
() Mr. Ray alledges good Reaſon to conclude, That al- 


though Birds have not an exa& Power of numbering, yet, that 
they have of diſtinguiſhing many from few, and knowing 
when they come near to a certain Number; and that they 
have it in their Power to lay many or few Eggs. All which 
he manifeſteth from Hens, and other domeſtick Fowls, lay- 
ing many more Eggs when they are withdrawn, than when 
not. Which holds in wild as well as domeſtick Birds, as ap- 
pears from Dr. Lifter's Experiment in withdrawing a Swal- 
low's Egg, which by that Means laid nineteen Eggs ſuccel- 
ſively before ſhe gave over. Vide Ray's Wiſdom of God, &c. 


. 137. 
(a) Palum- 
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Pleaſure; ſome large Numbers, but not more than 
they can cover, feed and foſter ; others fewer, but 
as many as they can well nurſe and breed up. Which 
minds me; 17 
IV. Of the Diligence and earneſt Concern which 
irrational Animals have of the Production and Breed- 
ing up their Young. And here I have already ta- 
ken Notice of their Erogyn, or natural Aﬀecti- 
on, and with what Zeal they feed and defend 
their Young. To which may be added theſe two 

Things: | Wd ED 
1. The wonderful Inſtin& of Incubation. It is 
utterly impoſſible, that ever unthinking, untaught 
Animals ſhould take to that only Method of hatch- 
ing their Young, was it not implanted in their 
Nature by the infinitely wiſe Creator. But fo ar- 
dent is their Deſire, ſo unwearied is their Patience 
when they are ingaged in that Buſineſs, that they 
will abide their Neſts for ſeveral Weeks, deny 
themſelves the Pleaſures, and even the Neceſſaries 
of Life; ſome of them even ſtarving themſelves 
almoſt, rather than hazard their Eggs to get 
Food; and others either performing the Office by 
Turns (2), or elſe the one kindly ſeeking out, and 
carrying Food to the other (w), engaged in the 
| Office 


—— — 


—— 


( Palumbes incubat famina poff meridiana in matutinum, 
cetero mas. Columbe incubant ambo, interdiu Mas, noctu Fæmina. 
Plin. Nat. Hiſt. I. 10. c. 58. | | 

(w) Of the common Crow, Mr. Villugbby ſaith, The Fe- 
males only fit, and that diligently, the Males in the mean Time 
bring them Viftuals ; as Arittotle ſaith. In moſt other Birds, 
which pair together, the Male and Female fit by Turns. Orni- 
thol, lib. 2. ſe&. 1. cap. 2. ſe&. 2. And I have obſerved the 
Female-Crows to be much fatter than the Males, in the Time 
of incubation ; by Reaſon the Male, out of his conjugal Af- 


_ almoſt ſtarves himſelf, to ſupply the Female with 
enty. 1 


(*] See 
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254 The Generation Book IV. 
Office of Incubation. - But of theſe Matters in 3 
more proper Place (x). 9 an 
2. When the young Ones are produced, not only 
with what Care do they feed and nurſe them; but 
with what ſurprizing Courage do all or moſt Crea. 
tures defend them ! It is ſomewhat ſtrange to ſe 
timid Creatures (y), who at other Times are coy- 
ardly, to be full of Courage, and undaunted at that 
Time ; to ſee them furiouſly and boldly encounter 
their Enemy, inſtead of flying from him; and ex. 
poſe themſelves to every Danger, rather than hazard 
and forſake their Young. f 
With this earneſt Concern of the irrational Ani. 
mals for their Young, we may join in the 

V. And laſt Place, Their Faculty and Sagacity of 
feeding them. About which I ſhall take Notice of 
three Things: . 

I. The Faculty of Suckling the Young, is an ex. 
cellent Proviſion the Creator hath made for thoſe 
helpleſs Creatures. And here the Agreeableneſs and 
Suitableneſs of that Food to young Creatures, de- 
ſerves particular Obſervation ; as alſo their Delight 
in it, and Deſire and Endeavours after it, even as 
ſoon as born (2), together with the Willingneſs - 
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(x) See Book VII. Chap. 4. 

(O) Volucribus natura novam quandam, Pullos educanai, ra- 
ionem excogitavit : ipſis enim præcipuum quendam amorem is ta 
gauæ procrearent, ingeneravit, quo impulſu bellum pro pullis cun 
feroctbus animalibus, que ante declinärunt, intrepidè ſuſcipiun, 
Sictumgue ipſis convenientem ſuppeditant. Galen. de UI. Part, 


& 14. ©. 4. e | | 
' (ﬆ) In its animantibus quæ lafte aluntur, omnis fers tibus na- 
trum lacteſcere incipit: eaque, que paulo ant? nata ſunt, fine na- 
giſtro, duce naturd, mammas appetunt, earumque ubertate fats 
rantur. Atque ut intelligamus nthil horum eſſe fortuitum, & bat 
oinia effe provide, ſolertiſque nature, que multiplices fætus pri 
ereant, ut Sues, at Canes, his Mammarum data e multituds; 
— eaſdem paucas habent eæ beftiæ, gue pauca gignunt. CIC. de 
at. * I. 2. c. 51. Conſule quoque Galen de Uſ. Part. 1.14 
LS KI e 7. l | | 
mY WT (aa) Any 
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all, even the moſt ſavage and fierce Animals, to 
part with it, and to adminiſter it to their Young, 
yea, to teach and inſtitute them in the Art of ta- 
king it. | EE EE = | 
| And laſtly, to name no more, the curious Appa-- 
ratus which is made for this Service in the divers 
Species of Animals, by a due Number of Breaſts, 
proportionable to the Occaſions: of each Animal, by 
curious Glands in thoſe Breaſts, to ſeparate that nu- 
tritive Juice, the Milk, by Arteries and Veins to 
convey it to them, and proper Rivulets and Cha- 
nels to convey it from them, with Dugs and Nip- 
ples, placed in the moſt convenient Part of the 
Body (aa) of each Animal, to adminiſter it to 
their LVoung; all theſe Things, I ſay, do mani- 
feſtly proclaim the Care and Wiſdom of the great 
Creator. | Z = 
21. As for ſuch Animals as do in another Manner 
breed up their Young, by finding out Food, and 
putting it into their Mouth, the Proviſion made in 
them for this Service, to ſtrike, catch, to pouch 
x and 
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(aa) Animalia ſolidipeda, & ruminantia, vel cornigera, inter 
femora Mammas habent, quorum Fætus flatim à partu pedi- 
bus infiflunt, gudd matres inter lactandum non decumbant, ut 
Equa, Afina, &c. Animalia digita & multipara in medio 
ventre, ſcil. ſpatio ab inguine ad pettus (in Cuniculo uſque ad 
jugulum) duplicem mammarum ſeriem ſortita ſunt, quæ omnia 
decumbentia ubera fatibus admovent, ut Urſa, Leæna, &fe, Si 
vera hee in falo inguine Mammas gererent, propria cura inter 
decumbendum fartiis acceſſum ad mammas nonnibil præpedi- 
rent, Mulieribus Mammæ bine ſunt, ut & Papillæ, nimirum 
at latus lateri conformiter reſpondeat, & ut alternatim infans 
a latere in latus inter | ſugendum traniferatur, ne corpus jus 
uni lateri nimis afſueſcens quoque "modo incurwetur. Simia, 
homo Sylveſtris, &c. Blaſ. Anat, Animal. Part 1. Cap. 6. 
G Cane ex Whartono, See here what Pliny hath alſo ſaid, Lib. 11. 
o N 
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" __ The Generation : Book IV. 
and convey their Prey and Food to their Young (44), 
| is very conſiderable. And fo is allo their Sagacity 
1 in equally diſtributing it among them, that among 
= many, all ſhall be duly, equally, and in good Or. 


EMT. L | 
4 3. There is yet another Inſtinct remaining, of 
4 ſuch Animals as can neither adminiſter Suck to their 


Young, neither lay them in Places affording Food, 
nor can convey and bring them Food, but db with 
” | i. theit 
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In the Elepbant, the Nipples are near the Breaſt, by Reaſon 
the old One is forced to ſuck herſelf, and by the Help of her 
Trunk conveys the Milk into the Mouth of her Young. Vid 
Phil. Tranſ. No 336. - 1 

(4b) For an Exemplification, I might name many Animals, 
particularly Birds, whoſe Parts are compleatly ſuited to this 
Service. They are Characteriſticks of rapacious Birds, to 
have aduncous Bills and Talons to hold and tear; and ſtrong 
brawny Thighs to ſtrike and earry their Prey; as well as a 
ſharp piercing Sight to eſpy it afar off. Raii Synopſ. Methal, 
Aw. p. 1. The Pelican alſo might be here named, for its 
prodigious Bag under its Bill and Fhroat, big enough to con- 
tain thirty Pints. Id. ibid. p. 122. And, to name no more, the 
common Heron hath its moſt remarkable Parts adapted to this 

Service ; long Legs for wading ; and a long Neck anſwerable 
thereto to reach Prey; a wide extenſive Throat to pouch it; 
long Toes, with ſtrong hooked Talons, (one of which is re- 
markably ſerrate on the Edge) the better to hold their Prey; 
a long ſharp Bill to ſtrike their Prey, and ſerrate towards the 
Point, with ſharp hooked Beards ſtanding backward, to hold 

their Prey fait when ſtruck ; and laſtly, large, broad, concave 
Wings (in Appearance much too large, heavy, and cumber- 
ſome for ſo ſmall a Body, but) of greateſt Uſe to enable them 
to carry the greater Load to their Neſts, at ſeveral Miles Di- 
ſtance ; as I have ſeen them do from ſeveral Miles beyond me, 
to a large Heronry above three Miles diſtant from me. In 
which 1 have ſeen Plaiſe, and other Fiſh, ſome Inches long, 

lying under the high Trees in which they build; and the cu- 
rious and ingenious Owner thereof, D' Acre Barret, Eſq; hath 
ſeen a large Eel convey'd by them, notwithſtanding the great | 
Annoyance it gave them in their Flight, by its twiſting this | 


Way and that Way about their Bodies, 


100 This 


257 
their Eg gs, lay up Proviſions for their future Young. 
Somewhat of this is reported of ſome Birds (cc); 
but I have myſelf, with Pleaſure, frequently ſeen 
ſome of the Species of Inſects to carry ample Pro- 
viſions into their dry and barren Cells, where they 


have ſealed them carefully and. cautiouſly up with 


their Eggs, partly, it is like, for Incubation-ſake, 
and partly, as an eaſy Bed to lodge their Young ; 
but chiefly, for future Proviſion for their Young, in 
their Nympha-State, when they ſtand in Need of 
Food (aa). | | 


1 — 
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(ee) This is reported of the American Oftrich, mentioned 
by Acarette, in Philoſ. Tramſ. No 89. Of which ſee Book VII. 
Chap. 4. Note (e). = | 

(dd) Hornets, Waſps, and all the Kinds of Bees provide Ho- 
ney; and many of the Pſeudoſphecæ, and Ichneumon Waſps and 
Flies, carry Maggots, Spiders, &c, into their Neſts; of which 
ſee above, Chap. 13. Note (c). | 


CHAP. XVI. 555 
The Concluſion, 


HUS I have, as briefly as well I could, (and 
much more briefly than the Matters deſerved) 

diſpatch'd the Decad of Things I propoſed in com: 
mon to the ſenſitive Creatures. And now let us 
pauſe a little, and reflect. And upon the whole 
Matter, what leſs can be concluded, than that there 
s a Being infinitely Wiſe, Potent, and Kind, who 
is able to contrive and make this glorious Scene of 
Things, which J have thus given only a Glance of? 
For what leſs than Infinite could Stock ſo vaſt a 
Globe with ſuch a noble Set of Animals? All fo 
contrived, as to miniſter to one another's Help ſome _ 
| - as Way 
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Way or other, and maſt of: them ſerviceable to 


Workman, yea, Angel, could contrive and make ſo 
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Man peculiarly, the Pop of this lower World, and 


who was made, as it were, on Purpoſe to obſerve, | 


and ſurvey, and ſet forth the Glory of the infinite 
Creator, manifeſted: in his Works! Who! What, 
but the Great Go p, could fo admirably provide for 
the whole Animal World, every Thing ſerviceable to 
it, or that can be wiſhed for, either to conſerve its 
Species, or to miniſter tothe Being or Well-being of 
Individuals! Particularly, who could Feed ſo ſpa- 
cious a World, who could pleaſe ſo large a Number 
of Palates, or ſuit ſo many Palates to ſo great a Va- 
riety of Food, but the infinite Confervator of the 
World! And who but the fame Great HE, could 

rovide ſuch commodious Cloathing for every Ani- 
mal; ſuch proper Houſes, Neſts, and Habitations, 
ſuch ſuitable Armature and Weapons; ſuch Subtilh, 
Artifice, and Sagacity, as every Creature is more or 
leſs armed and furniſhed with, to fence off the Inju- 
ries of the Weather, to reſcue itſelf from Dangers, 
to preſerve itſelf from the Annoyances of its Ene- 
mies; and, in a Word, to conſerve itſelf, and its 
Species! What but an infinite ſuperintending 


Power could ſo equally Balance the ſeveral Species 


of Animals, and conſerve the Numbers of the Indi- 


- viduals of every Species ſo even, as not to Over or 
Under- People the Terraqueous Globe! Who, but 


the infinite-wiſe LORD of the World, could allot 
every Creature its moſt ſuitable Place to live in, the 
moſt ſuitable Element to Breath, and Move, and Ad 
in. And who but HE, could make ſo admirable a 
Set of. Organs, as. thole of Reſpiration are, both in 


Land and Water-Animals.! Who could contrive ſo 


curious a Set of Limbs, Joints, Bones, Muſcles, and 
Nerves, to give to every Animal the moſt commo- 
dious Motion to its State and Occaſions! And, to 
name no more, What Anatomiſt, Mathemarician, 


curious, ſo commodious, and every Way ſo c_ 
. ite 


dd N 9 „ ccc _ — RE" ee — debts . «% 2 af AE . 

EO . ]⅛ AÄ1 POW ns RRR * o R K — n "IO PIUS 9 
an e A 132 6 Rog 88 9 o 7 * ok 5. * : y : * 3 5 2 

= By a. 33. * r ” p ? yy \ * 1 : 
. | f | ; 
N 4 
* 
3 . oY : 2 J ” 
C * * : * : 
, — 4 9 : 


ſite a Set of Senſes, as the five Senſes of Animals 
are; whoſe Organs are ſo dexterouſly contrived, 
ſo conveniently placed in the Body, ſo neatly ad- 
juſted, ſo firmly guarded, and ſo completely ſuited 
to. every Occaſion, that they plainly ſet forth the 
Agency of the infinite Creator and Conſervator of 
the World. 5 | 5 

So that here, upon a tranſient View of the Ani- 
mal World in General pnly, we have ſuch a Throng 
of Glories, ſuch an enraviſhing Scene of Things, as 
may excite us to Admire, Praiſe, and Adore the in- 
finitely Wiſe, Powerful, and Kind CREATOR; to 
condemn all Atheiſtical Principles; and with Holy 
David, P/al. xiv. 1. to conclude, That he is in good 
Earneſt a Fool, that dares to ſay, There is 10 GOD, 
when we are every where ſurrounded with ſuch ma- 
niteſt Characters, and plain Demonſtrations of that 
Infinite Being. | 3 

But in the next Book we ſhall ſtill find greater 
Tokens, if poſſible, when I come to take a View o 
Animals in Particular, 
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SURVEY 


Of the Particular 


Tribes of AniaLs. 


— — N the n as having taken 
BE a a View of the Things in common to 
Animals, my Buſineſs in the next, will 
de to inſpect the particular Tribes, in 
ERS order to give further Manifeſtations of 
the Infinite Creator's ker wi Power, and Goodneſs 
towards the Animal Wondd. - 
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Y | cake Notice of, ſhall be Ma v, who may 
% jut claim the Precedence in our Diſ- 

2 courſe, inaſmuch as GOD hath given him 
1" Superiority in the Animal World, Gen. i. 26. 


Aud God ſaid, Let us make Man in our Image, 0 after 
7 


CAP. J. , Man's Soul. 2861 
our Likeneſs ; and let them have Dominion over the Fiſh 
of the Sea, and over the Fowl of the Air, and over the 
Cattle, 'and over all the Earth, and over every creeping 
Thing that creepeth upon the Earth. 2 

And as to Man, we have ſo excellent a Piece of 
Workmanſhip, ſuch a Microcoſm, ſuch an Abridg- 
ment of the Creator's Art in him, as is alone ſuffi- 
cient to demonſtrate the Being and Attributes of 
Gop. Which will appear, by conſidering the Soul 
and the Body of Man. CVVͤ1l 
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CHAT. © -. 
Of the Soul of Man, 


Y Survey of man, I ſhall begin with the Soul 
of Man, by reaſon it 1s his moſt Noble 
Part (a), the Copy of the Divine Image in us (S), 
in which we have enough to fill us with Admira- 
tion of the Munificence, Power, and Wiſdom of the 

Ta Infinite 


* 


(a) Jam verò Animum ipſam, Mentemque hominis, Rationem, 
 Confilium, Prudentiam, qui non divind cura per fecta e perſpicit, 
ts his ipſis rebus mibi videtur carere. Cic. de Nat. Deor, I. 2, 


. 60 g 
0 Senſum à Cæœleſti demiſſum traximus arce, 
Cujus egent prona, & terram ſpectantia: mundi 
Principio indulſit communis Conditor, illis 
Tantùm Animas ; nobis Animum quoque. 
Juven. Sat. xv. V. 144. 
Et cùm non aliter poſſent mortalia fingi. 
Adiunxit geminas, illæ cum corpore lapſe 
Iatereunt: hæc ſola manet, buſloquè ſuperſies 
Evolat. | 
| Claud. de 4 Conſul. Hon. 


S 3 (le) Nam 


potius Carneades) 
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Infinite Creator (c), when we contemplate the no- 
ble Faculties of this our ſuperior Part, the vaſt 
Reach and Compaſs of its Underſtanding, the prodi- 


gious Quickneſs and Piercingneſs of its Thought, the 


admirable Subtilty of its Invention, the commanding 
Power of its Viſdom, the great Depth of its Me. 
mory (d), and. in a Word, its Divine Nature and Ope. 
rations. Rr 0 1 
But I ſhall not dwell on this, tho' the ſuperior 
Part of Man, becauſe it is the leaſt known. Only 

© 0 wn, | there 


* 


(c) Nam figuis nulli ſectæ addiftus, fed liberd ſententid rerum 
con ſiderationem inierit, conſpicatus in tantã carnium ac ſuccorun 
colluwie tantam mentem habitare ; conſpicatus item & cujuſvis 
animalis conſlructianem (omnia enim declarant Opificis Sapien- 
tiam) Mentis, que homini ineſt, excellentiam intelliget, tum opus 
de partium utilitate, quod prius exiguum efſe fibi videbatur, per- 


fedtifſime Theologie verum principium _— : gue Theologia 
multò eft major atque prefiantiar tots Medi 


cing, Galen de Uſu 
P | | 
(4) Among many Examples that I could give of Perſons fa- 
mous for Memory, Seneca's Account of himſelf may be one: 
Hanc | Memoriam] aligquando in me floruifſe, ut non tantim ad 
aſum ſufficeret, ſed in miraculum uſque procederet, non nego. 
Nam & 2000 nominum recitata, quo ordine erant dicta, redde- 


bam: & ab his qui ad audiendum præceptorem noſtrum convene- 


runt, fingulos ver ſus @ ſingulis datos, cum plures quam 200 effice- 
rentur; ab ultimo incipiens uſque ad primum recitabam. After 
which, mention is made of the great Memory of Latro Porcius, 
(charifſſimi mihi ſodalis, Seneca calls him) who retained in his 
Memory all the Declamations he had eyer ſpoken, and never 
had his Memory fail him, not ſo much as in one ſingle Word. 
Alſo, he takes Notice of Cyneas, Ambaſſador to the Romans, 
from King Pyrrbus, who in one Day had ſo well learn'd the 
Names of his Spectators, that poſero die nowns homo & Sena- 
tum, & omnem urbanam circumfuſam Senatui plebem, nominibus 
fuis perſalutavit. Senec. controverſ. I. 1. init. Vid. quoque 
Plin. 1. 7. c. 24. where he alſo adds other Examples, wiz. Q- 
rus rex omnibus in exercitu ſuo militibus nomina reddidit ; L. Scipio 


populo Rom. Mithridates 22 gentium rex, totidem linguis Jura di- 


dit, pro concione fingulas fine interprete affatus. Charmidas { Jeu 
| gue quis exegerat voluming in bibliotbecis 
fegentis modo repre ſentavit. 


e Diver: 
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there are two Things I cannot eaſily af by, be+ 
cauſe they manifeſt the | eſpecial Concurrence and 
Deſign of the infinitely wiſe Creator, as having 4 
particular and neceſſary Tendency to the Manage; 
ment and good Order of the World's Affair. The 
Iſt. Of which is the various Genii, or Tnclinations 
of Men's Minds to this, and that, and the other Bu- 
fineſs (e). We ſee how naturally Men betake them 
ſelves to this and that Employment: Some delight 
moſt in Learning and Books, ſome in Divinity, ſome 
in Phyſick, Anatomy, and Botany, ſome in Critical 
Learning, and Philology, ſome in Mathematicks, 
ſome in Metaphyſicks, and deep Reſearches; and 
ſome have their Delight chiefly in Mechanicks, Ar- 
chitecture, War, Navigation, Commerce, Agricul- 
ture; and ſome have their Inclinations lie even to 
the ſervile Offices of the World, and an hundred 
Things beſides. 

Now all this is an ende Aa as Jeell as moſt 
neceſſary Proviſion, for the eaſy and ſure tranſacting 
the World's Affairs; to anſwer every End and Oc- 
caſion of Man, yea, to make Man helpful to the 
poor helpleſs Beafts, as far as his Help is needful 
to them; and all; without any great Trouble, Fa- 
tigue, or great Inconvenience to Man ; rather as a 


Plea- 
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e) Diverſis elenim gn vi natura miniſtris, 

Ut fieri diverſa queant ornantia terras. 

Nec patitur cunctos ad eandem currere metam, 
Sed warias jubit ire vias, wariofque labores 

| Suſcipere, ut varia cultu fit pulchrior orbis. _ 
Paling. in Scorp. 
OuTws 8 TATE) O95 yagwra 019208 

Arden, &c. Ita non omnibus hominibus ſun dona dat Deus, 
weque bonam indolem, neque prudentiam, nec - eloquentiam-: alius 
aamque wultum habet deformem ; ſed Deus formam eloquentid or- 


at, Cc. Hom. Odyſ. 8. The like allo in Ziad. I. 13. 
. A. 
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Pleaſure and Diverſion to him. For ſo far it i; 
from being a Toil, that the greateſt Labours (5), 


Cares, yea, and Dangers too, become pleaſant to 


him who is purſuing his Genius, and whoſe Ardour 
of Inclination eggs him forward, and buoys him 


up under all Oppoſition, and carrieth him through 


2 Obſtacle, to the End of his Deſigns and De. 
fires: ory, #54 


ft : . 
II. The next is, The inventive Power of the 


Soul (g). Under which I might ſpeak of many 


Things; but I ſhall take Notice only of Two, be. 
cauſe they manifeſt the particular Concern and Agen- 
cy of the infinitely wiſe Creator. The. 

1. Is, That Man's Invention ſhould reach to ſuch 
a great Variety of Matters; that it ſhould hit upon 


every thing that may be of any Uſe, either to him- 


ſelf, or to human Society, or that may any ways 


romote (what in him lies), the Benefit of this lower 


Part of the Creation. | 
For the Illuſtration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea, the 
very Tools they perform their Labours, and Con- 
trivances with, as numerous as their Qccaſions and 
Contrivances are various. Indeed, What is there 
| 5 that 


— — 
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. . 'F ”) Altho' Solomon declares, Eccle/. xii. | I2, That much 


| Study is a Wearineſs to the Fleſh; yet we ſee with what Plea- 


ſure and Aſſiduity many apply themſelves to it. Thus Cicero 


tells of Cato, whom he caſually found in Lucullus's Library; 


M. Catonem vidi in Bibliotheta ſedentem, multis circumfuſum 
Stoicorum libris. rat enim, ut ſcis, in eo inerhauſta aviditas 


legendi, nec ſatiari poterat: quippe ne reprehenſionem quidem 
eulgi inanem reformidans, in ip1a curid ſoleret legete ſæpe, dun 


ſenatus cogeretur——ut Heluo librorum——videbatur. Cicer. 
de finib. 1. 3. c. 2. 


» 


7 (g) Mentem hominis, quamwis eam non wideas, ut Deum non 
vides, tamen ut Deum agnoſcis ex operibus ejus, fic ex memorid 
rerum, & Inventione, & celeritate mots, omnique pulchritu- 
dine virtutis vim divinam mentis agnaſcito. Cicer. Tuſc. Quæſt: 


J. 1. c, 29. 
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CAP. I. Of Man's Invention. 2658 
that falleth under the Reach of Man's Senſes, that 
he doth not employ to ſome Uſe and Purpoſe, for 
the World's Good? The celeſtial Bodies, the Sun, 
the Moon, with the other planets, and the fix'd 
Stars, he employs to the noble Uſes of Aſtronomy, 
Navigation and Geography. And, what a noble 
Acumen, what a vaſt Reach muſt the Soul be en- 
dow'd with, to invent thoſe curious Sciences of 
Geometry and Arithmetick, both Specious, and in 
Numbers; and thoſe nice and various Inſtruments, 
made uſe of by the Geometrician, Aſtronomer, Ge- 
ographer and Sailor? And laſtly, what a wonder- 
ful Sagacity is ſhewn in the Buſineſs of Opticks, and 
particularly in the late Invention of the Teleſcope; 
where with new Wonders are diſcover*'d among God's 
Works, in the Heavens, as there are here on Earth, 
with the Microſcope, and other Glaſſes, op” 

And as for this lower World, what Material is 
there to be found ; what kind of Earth, or Stone, 
or Metal; what Animal, Tree, or Plant, yea even 
the very Shrubs of the Field; in a Word, what of 
all the excellent Variety, the Creator has furniſh'd 
the World with, for all its Uſes and Occaſions, 
in all Ages; what, I ſay, that Man's Contrivance 
| doth not extend unto, and make ſome Way or 
other advantageous to himſelf, and uſeful for Build- 
ing, Cloathing, Food, Phyſick, or for Tools or 
Utenſils, or for even only Pleaſure and Diverſion ? 

But now conſidering the great Power and Ex- 
tent of human Invention, | 3 

2. There is another Thing, that doth farther de- 
monſtrate the Super-intendence of the great Crea- 
for and Conſervator of the World; and that is, 
That Things of great, and abſolutely neceſſary Uſe, 
have ſoon, and eaſily occurr'd to the Invention of 
Man ; but Things of little Uſe, or very dangerous 
Uſe, are rarely and ſlowly diſcover'd, or ſtill utter- 
ly undiſcover'd. We have as early as the Moſaick 


Hiſtory, an Account of the Inventions of the more 
- ERS | uſeful 
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266 Of Man's Inventiun. Book V. 
ufeful Crafts and Occupations : Thus Gen. iii. 23. 
Adam was ſent forth from the Garden of Eden, 9 
God bimſelf, to till the Ground, And in the next 
Chapter, his two Sons Cain and Abel; the one was 
of the fame Occupation, a Tiller of the Groung, 
the other a Keeper of Sheep (). And the Poſteri. 
ty of theſe, are in the latter End of Gen. iv. recor- 
ded, Jabal, to have been the Father of ſuch as dwell iy 
Tents (i); i. e. He was the Inventor of Tents, and 
pitching thoſe moveable Houſes in the Fields, for 
looking after, and depaſturing their Cattel in the 
Deſerts, and uncultivated Worid. Tubal-Cain ws; 
an Inſtructor of every Artificer in Braſs and Iron (H, or 
the Firſt that found out the Art of melting, and 
malleating (I) Metals, and making them uſeful for 
Tools, and other neceſſary Implements. And his 
Siſter Naamab, whoſe Name is only mention'd, is 
by ſome thought to have been the Inventor of Spin. 


ning and Cloathing. Yea, the very Art of Muck | 


is thus early aſcribed to Jubal (m); ſo indulgent was 
the Creator, to find a Means to divert Melancho- 
Iy, to cheer the Spirits, and to entertain and pleaſe 
Mankind. But for Tkings of no Uſe, or but little 
Uſe, or of pernicious Conſequence, either they have 
been much later thought of, and with great Diff 
culty, and perhaps Danger too, brought to pals, 
or elſe they ſtill are, and perhaps will always remain 
Exerciſes of the Wit and Invention of Men. 

Of this we might give divers Inftances : In Ma- 
thematicks, about ſquaring the Circle (2); in Me- 
or 995 5 chanicks 


ed. 
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ar 2: 
() Ver. 20. 


) Ver. 22. | 


(% Epveoxire;, the LXX call him, f. e. A Worker with an | 


ammer. 
lin) Ver. 21. 4 5 | Eh | 
| (=) Although the Quadrature of the Circle, hath in forme? 
Ages exercis'd ſome of the greateſt mathematical Wits ; et 
'& 
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Cuay. I. Of Mar's Invention. 267 
chanicks (o), about the Art of Flying; and in 
Navigation, about finding the Longitude. Theſe 
Things, although ſome of them in Appearance in- 
nocent, yea, perhaps very uſeful, yet remain for 
the moſt Part ſecret ; not becauſe the Diſcovery of 

ak 5 F mioſt 


„ 
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nothing has been done in that Way ſo conſiderable, as in 
and fince the Middle of the laſt Century; when in the Year 
1657, thoſe very ingenious and great Men, Mr. William Weile, 
and my Lord Brounker, and Sir Chriſtopher Wren afterwards 
in the fame Year, geometrically demonſtrated the Equality of 
ſome Curves to a ſtrait Line. Soon after which, others at 
Home, and ' Abroad, did the like in other Curves. And not 
long afterwards, this was brought under an azalyticel Calcu- 
lus; The firſt Specimen whereof, that was ever publiſh'd, 
Mr. Mercator gave in 1688, in a Demonſtration of my Lord 
Bruunker's Quadrature of the Hyperbola, by Dr. Wallis's Re- 
duction of a' Fraction, into an infinite Series by Diviſion. 
put the penetrating Genius of Sir {/aac Newton, had diſco- 
ver'd a Way of attaining the Quantity of all quadrible Curves 
analytically, by his Method of Huxions, ſome Time before 
the Year 1668, as I find very probable from an hiſtorical Ac- 
count, in a long Letter of Mr. Collins, written in his own 
Hand, and ſent to Richard Towwnley, Eſq; of Lancafhire, whoſe 
Papers are in my Hands. In that Letter, Mr. Collins ſaith, 
That in September 1668, Mr. Mercator publiſh'd his Loga- 
rithmotechnia, one of which he ſoon ſent to Dr. Barrow, who 
thereupow ſent him up ſome Papers of Mr. Newton's [naw Sir 
ljaac ;] by which, and former Communications made thereof. by 
the Author, to the Doctor, it appears, that the ſaid Method was 
invented ſome Years before by the ſaid Mr. Newton, and gene- 
rally apply d. And then he goes on to give ſome Account of 
the Method : what it performs in the Circle, &c. what Mr. 
Gregory had done in that kind, % intended to publiſp ſome- 
what in Latin about it, but would. not anticipate Mr. Newton, 
the firſt Inventor thereof; with much more of this Nature. 
The Deſign, I find, of that indefatigable Promoter of Ma- 
thematicks, Mr. Collins, was to acquaint Mr. Townley, in his 
Letter, with what had been done; and to get the Aſſiſtance 
of that ingenious Gentleman, towards the compleating a Body 
of Algebra. | W 
( [ do not mention here the perpetual Motion, which hath 
exercis'd the mechanical Wits for many Ages; becauſe it is a 
Thing impoſſible, if not a Contradiction: As the before- 
commended Dr. Clarke aflerts in Rohaut!, Phy. p. 133. 
7 0) Grew's 
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268 Of Man's Invention. Book V. 
moſt of them is more impoſlible, or difficult than of 
many other Things, which have met with a Dif. 
covery ; nor is it for want of Man's Diligence there. 
in, or his careful Purſuit and Enquiry after them, 
(for perhaps, nothing already diſcover'd hath been 
more eagerly ſought after ;) but with much better 
Reaſon, (I am ſure with greater Humility and Mo- 
deſty,) we may conclude it is, becauſe the infinite. 
ly wiſe Creator, and Ruler of the World, hath been 
pleas'd to lock up theſe Things from Man's Under- 
ftanding and Invention, for ſome Reaſons beſt known 
to himſelf, or becauſe they might be of ill Conſe- 
quence, and dangerous amongſt Men. 
As in all Probability the Art of Flying would 
articularly be: An Art which in ſome Caſes might 
e of good Uſe, as to the Geographer and Philoſo- 
pher; but in other Reſpects, might prove of dan- 
gerous and fatal Conſequence: As for Inſtance, By 
putting it in Man's Power to diſcover the Secrets 
of Nations and Families more than is conſiſtent 
with the Peace of the World, for Man ta know; 
by giving ill Men greater Opportunities to do Miſ- 
chief, which it would not lie in the Power of others 
to prevent; and, as one (p) obſerves, by making 
Men leſs ſociable : « For upon every true or falſe 
„Ground of Fear, or Diſcontent, and other Occa- 
«© fions, he would have been fluttering away to 
te ſome other Place; and Mankind, inſtead of co- 
© habiting in Cities, would, like the Eagle, have 
s built their Neſts upon Rocks. 5 
That this is the true Reaſon of theſe Matters, is 
manifeſt enough from Holy Scripture; and Rea 
ſon (q) alſo gives its Suffrage thereto. The Scrip- 
ture expreſly tells us, That every good Gift, and ever) 
| Perfect 


— 


— 


(%) Grew's Ceſmol. Sacr. I. 1. c. 5. ſed. 25. 5 

\ (g) Nemo igitur vir magnus fine aliquo affiatu divino unquan 
Cie. de Nat. PDeor. I. 2. e. 66, | | 

| : (r) Ext! 
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faith, The Lord giveth Wiſdom ; out of his Mouth com- 
eh Knowledge and Underſtanding. And Elihu is 
very expreſs, 7ob xxxii. 8. But there is a Spirit in 
Man, and the Inſpiration of the Almighty giveth - them 


Underſtanding, Tlvon wavroxedropss igw N didi, as 


the LXX render it, The Inſpiratus, the Aflatus of 
the Almighty, is their Inſiruftor, Miſtreſs, or Teacher. 
And in Scripture, not only the more noble, ſuperi- 
or Acts of Wiſdom or Science, but much inferi- 
or alſo, bear the Name of Wiſdom, Knowledge 
and Underſtanding, and are aſcrib*'d unto GOD. 
'Tis well known that Solomon's: Wiſdom is wholly 
aſcrib'd unto GO D; and the Wiſdom and Under- 
ſtanding which GOD is ſaid to have given him, 
1 Kings 1v. 29. 1s particularly ſet forth in the fol- 
lowing Verſes, by his great Skill in moral and natural 
Philoſophy, in Poetry, and probably in Aſtronomy, 


Geometry, and ſuch other of the politer Sciences, 


for which Zgypt, and the Eaſtern Nations were ce- 
lebrated of Old (7): And Solomon's Wiſdom excelled 
the Wiſdom of all the Children of the Eaſt Country, 
and all the Wiſdom of Egypt. For be was wiſer 


than all Men, than Ethan, &c. And he ſpake 3000 


Proverbs : And his Songs were 1005. And be ſpake 
of Trees, from the Cedar to the Hyſſop of the Wall, 
(i. e. of all Sorts of Plants;) alſo of Beaſts, Fowl, 
creeping Things, and Fiſhes. So likewiſe the Wiſ- 
dom of Daniel, and his three Companions, is aſ- 
Icrib*d unto GOD, Dan. i. 17. As for theſe four 

= | Children, 


1 


* 


(r) Z2ypt, and ſome of the Eaſtern Nations, are celebrat- 
ed for their Skill in polite Literature; both in Scripture and 
profane Story: Job was of thoſe Parts; ſo were the Does 
and Ma ve, the Brachmans and Gymnoſopbiſis. Meſes and Da- 
mel had their Education in theſe Parts: And Pythagoras, De- 


mccritus, and others, travell'd into theſe Parts for the Sake of 
their Learning, | 


perfelt Gift, is from above, and cometh down from the | 
Father of Lights, St. James i. 17. Solomon, Prov. ii. 6. 
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Children God gave them Knowledge, and Skill in al 
Learning and Wiſdom; and Daniel had Underſtai. 
ding in all Viſions and Dreams. And accordingly in 
the next Chapter, Daniel acknowledgeth and prai. 
ſeth God, ver. 20, 21. Daniel anſwered and ſaid, | 
Bleſſed be the Name of God for ever and ever, fir 
Wiſdom and Might are his. ——— He giveth Miſdon 
unto the Wiſe, and Knowledge to them that know Un. 
derſtanding., But not only Skill in ſuperior 
Arts and Sciences, but even in the more inferior 
mechanick Art, is called by the ſame Names, and 
 aſcrib'd unto GOD: Thus for the Workmanſhip 
of the Tabernacle, Exod. xxxi. 2. to ver. 6. See, J 
bave called Bezalcel z and I have filled him with ibe 
Spirit of God, in Wiſdom, and in Underſtanding, and in 
all Manner of Workmanſhip © To deviſe cunning Works, 
to work in Gold, Silver and Braſs, and in cutting if 
Stones, to ſet them; and in carving of Timber, tq 
work in all Manner of Workmanſhip. So the Spin- 
ſters, Weavers, and other Crafts-people, are call'd 
wiſe-hearted, Exod. xxxiv. 10, 25, and other Pla- 
ces. And in Exod. xxxvi. 1, &c. the LORD is 
ſaid to have put this Wiſdom in them, and Under- 
ſtanding to know how to work all theſe Manner 
of Works, for the Service of the Sanctuary. And 
laſtly, to name no more Inſtances, Hiram the chief 
Architect of Solomon's Temple, is in 1 Kings vii. 14. 
and 2 Chron. ii. 14. call'd a cunning Man, filled with 
Wiſdom and Underſtanding, to work in Gold, Silver, 
Braſs, Iron, Stone, Timber, Purple, Blue, fine Linen, 
and Crimſon; alſo to grave, and find out every Device 
which ſhould be put to him. 

Thus doth the Word of Gad aſcribe the Contri- 
vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, upon that of Man. And 
there is the ſame Reaſon for the Variety of Genii, ot 
Inclinations of Men alſo ; which from the ſame Scnp- 
tures may be concluded to be a Deſignation, and 


Tranſaction of the ſame Almighty Governour of the 
1 ; World's 
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World's Affairs. And who indeed but HE, could 
make ſuch a divine Subftance, endow'd with thoſe 
admirable Faculties and Powers, as the rational Soul 
hath'z a Being to bear the great Creator's Vicegeren- 


ey in this lower World; to employ the ſeveral Crea- 


tures; to make Uſe of the various Materials; to ma- 
nage the grand Buſineſſes; and to ſurvey the Glories 
of all the viſible Works of God? A Creature, with- 
out which this lower World would have been a dull, 
uncouth, and deſolate kind of Globe. Who, I fay, 
or what leſs than the Infinite GOD, could make ſuch 
4 rational Creature, ſuch a divine Subſtance as the 
Soul ! For if we ſhould allow the Atheiſt any of his 
nonſenſical Schemes, the Epicurean his fortuitous 
Concourſe of Atoms, or the Carięſian (s) his crea- 
ted Matter put in Motion ; yet with what tolerable 
Senſe could he, in his Way, produce ſuch a di- 
vine, thinking, ſpeaking, contriving Subſtance as 
the Soul is; endow'd exactly with ſuch Faculties, 


| Power, and Diſpoſitions as the various Neceſſities 


and Occaſions of the World require from ſuch a 

Creature? Why ſhould not rather all the Acts, the 

Diſpoſitions and Contrivances of ſuch a Creature as 

Man, if made in a mechanical Way, and not _ 
| "om 
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(s) As we are not to accuſe any falſly, ſo far be it from 
me to detract from ſo great a Man as Monſieur Cartes was; 
whoſe Principles, although many have perverted to atheiſti- 
cal. Purpoſes, and whoſe Notions have, ſome of them, but an 
ill Aſpect, yet I am unwilling to believe he was an Atheilt ; 
fince in his Principia Philoſopbiæ, and other of his Works, he 
vindicates himſelf from this Charge; and frequently ſhews 
ſeemingly a great Reſpe& for Religion: Beſides that, many 
of his ſuſpicious Opinions are capable of a favourable Inter- 
pretation, which will make them appear in a better Form: 
Thus when he diſcardeth final Cauſes from his Philoſophy, it 
is not a Denial of them; but only excluding the Conſidera- 
tion of them, for the Sake of free philoſophiſing; it being 
as may of a Divine, rather than a Philoſopher, to treat 

them. : | ; 
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| A Of Man 7s Invention. Book y. 
triv'd by God, have been the ſame ? Particularly, 
Why ſhould he not have hit upon all Contrivances 
of equal Uſe, early, as well as many Ages ſince? 
Why not that Man have effected, as well x 
this ſome thouſands of Years after? Why alſo 

ſhould not all Nations, and all Ages (1), improve 
_ } | in 
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(.) For Ages of Learning and Ignorance, we may compare 
the preſent, and ſome of the Ages before the Reformation, 
The laſt Century, and the few Years of this, have had the 

Happineſs to be able to vie with any Age for the Number of 
learned Men of all Profeſſions, and the Improvement made 
in all Arts and Sciences; too many, and too well known to 
need a Specification. 3 . 

But for Ignorance, we may take the ninth Age, and ſo 
down to the Reformation; even as low as Queen Elizabell, 
although Learning began to flouriſh ; yet we may gueſs how 
Matters ſtood, even among the Clergy, by her 53 Injurd, 
Ne 1559. Such as are but mean Readers, Should peruſe over before, 
once or twice, the Chapters and Homilies, to the Intent they may 
read to the better Underſtanding of the People, the more Enci- 
ragement of Godlineſs. Spar. Collect. p. 82. But this is nothing, 
in compariſon to the Ages before, when the Monk ſaid, Gre- 
cam non eſt legi ; or as Eſpencæus more elegantly hath it, 
Greece nifje ſuſpectum, Hebraice prope Hereticum. Which Sul- 
Picion, (ſaid the learned Hakew:/!,) Rhemigizs, ſurely was not 
| guilty of, in commenting upon diffamatus, 1 T. i. 8. who 
ſaith, that St. Paul ſomewhat improperly put that for divul- 
gatus, not being aware that St. Paul wrote in Greek, and not 
in Latin, Nay, ſo great was their Ignorance, not only of 
Greet, but of Latin too, that a Prieſt baptiz'd in nomine Pa- 
tria, & Filia, Spiritua ſancta. Another ſuing his Pariſhioners 
for not paving his Church, prov'd it from Fer. xvii. 18. Pa- 
veant illi, non paveam ego. Some Divines in Eraſmus's Time, 
undertook to prove Hereticks ought to be burnt, becauſe the 
Apoſtle ſaid, Hæreticum devita, Two Fryars diſputing about 
a Plurality vf Worlds, one prov'd it from Annon decem ſunt 
Fai nundi? The other reply'd, Sed ubi ſunt nouem? And 
notwithſtanding their Service was read in Latin, yet ſo little 
was that underſtood, that an old Prieſt in Hen. VIII's time, 
read Mumpfimus Domine for Sumpfimus: And being admoniſh'd 
of it, he ſaid, he had done ſo for thirty Years, and would 
not leave his old Mump/imus for their new Sumpfimus. Vid. 
Hakew, Apol. l. 3. c. 7. eb. 2. 
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in every Thing, as well as this, or that Age, or 
Nation (2) only? Why ſhould the Greeks, the 
Arabians, the Per/tans, or the Egyptians of old, ſo 
far exceed thoſe of the Tame Nations now ? © Why 
the Aſricans and Americans ſo generally ignorant 
and - barbarous, and the Europeans, for the moſt 
part, polite and cultivated, addicted to Arts and 
Learning? How could it come to paſs, that = 
8 | Uk 
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Wn There is (it ſeems) in Wits and Arts, as in all T, hings 
beſide, @ Rind of circular Progreſs: They" have their Birth, 
' their Growth, their Flourifhins, their Failing, their Fading; and 

evithin a while after, their Reſurrection, and Reflouriſhing 
again. The Arts flourifhed for a long Time among the Perſians, 
the Chaldæans, the Egyptians But afterwards the Gre- 
cians got the Start of them, ard are now become as barba- 
rous themſelves, as formerly they efteemed all befide them- 
ſelves to be. About the Birth of Ci, Learning began to 
flouriſh in Taly, and ſpread all over Chrifterd:m, till the 

Goths, Huns, and Yandals, ranſacked the Libraries, and de- 
faced almoſt all the Monuments of Antiquity : So that the 
Lamp of Learning ſeemed to be put out, for near the Space 
of 1000 Years, till the firſt Manſor, King of Mica and Spain, 
raiſed up, and ſpurred forward the Arabian Wits, by great 
Rewards and Encouragements. Afterwards Petrareb opened 
ſuch Libraries as were undemoliſhed. He was ſeconded by 
Boccace, and Fohn of Ravenna, and ſoon after by Aretine, 
Philelphus, Valla, &. And thoſe were followed by nea, 
Sylwins, Angelus Politianus, Hermolaus Barbarai, Marfilius 
Ficinus, and Job. Picus of Mirandula. Theſe were backed 
by Rud. Agricola. Reucline, Melanctbon, | Foach. Camerarius, 
Walphlazius, Beat. Rhenanus, Almaines: By Eraſmus of Rot- 
terdam; Viwel, a Spaniard; Bembus, Sadoletus, Eugubinus, Ita- 
lians: Turnebus, Muretus, Ramus, Pithæus, Budæus, Amiot, 
Scaliger, Frenchmen ; Sir Tho. More, and Linater, Engliſhmen, 
And about this Time, even thoſe Northern Nations yielded 
their great Men; Denmark yielded Olaus Magnus, Holfter, 
Hebo Brahe, and Hemingius ; and Poland, Haſius, Frixius, and 
Crumerus. But to name the Worthies that followed theſe, 

down to the preſent Time, would be endleſs, and next 

„ See therefore Hakewil!'s Apolog. l. 3. c. 6. 
ect. 2. l | | | 
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Uſe of the . (w), mT (x), Clocks (5), 


Teleſcopes, 


*m 


11 2 . ——_ 
— * 
” 


— 


(w) Dr. Gilbert, the moſt ren and accurate Writer on 


the Magnet, ſnews, That its Aetractiue Virtue was known 


as early as Plato and Ariſtotle; but its Direction was a Diſco- 
very of later Ages. He faith, Superior? æ ve 300 au? 4co 
labentibus annis, Motus | Magnebicus in Beream & Aurum 
repertus, aut ab hominibus rurſus recognitus fuit. De Mag. 
I. 1. c. 1. But who the happy Inventer of this lucky Di- 
covery was, is not known, There is ſome, not inconlidera- 
ble, Reaſon, to think, our famous Countryman, Rog. Bacon, 
either diſcovered, or at leaſt knew of it. But for its Uſe in 
Navigation, Dr. Gilbert faith, Ia regno Neapolitano Melpbitani 
omnium primi (uti fuerunt) pyxidem 15 nftruebant nauticam 
edocti à cive quodam Fol. Goia, A. D. 1320. ibid. If - the 
Reader hath a mind to ſee the Arguments for the Invention, 
being as old as Selomer's or Plautus's Time, or of muck 
younger Date, he may conſult Hatewwill, ib. c. 10. ect. 4+ er 
Purchas Pilgr. I. 1. c. 1. ed. 1. 

As to the Magnetick Variation, Dr. Gilbert attributes the 
Diſcovery of it to Sebaſtian Cabett. And the Inclination, 
of Dipping of the Needle was the Diſcovery of our inge- 


nious Rob. Norman. And laſtly, The Variation of the Va. | 


riation, was firſt found out by the ingenious Mr. H. Gill: 
brand, Aſtr. Prof. of Greſs. Coll. about 1634. Jide Gellibr. 
Dife. Math. on the Variation of the Mag. Needle, and its Laridt. 
Anno 1635. 

But ſince that, the before commended Dr. Halley, having 
formerly, in Philof. Tranſ. Ne 148, and 195, given a pro- 
bable Hypotheſis of the Variation of the Compaſs, did, in 
the Year 1700, undertake a long and hazardous V oyage, as 
far as the Ice near the South Pole, in order to examine his 
ſaid Hypotheſis, and to make a Syſtem of the Magnetical Va- 
riations: Which being ſoon after publiſhed, has been ſince 
abundantly confirmed by the French, as may be ſeen in ſeveral 
of the late Memoires de Phyſique & de Mathematigue, publiſh'd 
by the French Academie des Sciences. 

Io theſe Diſcoveries, I hope the Reader will excuſe me, 
if I add one of my own, which I deduced ſome Years ago, 
from ſome Magnetical Experiments and Obſervations 1 made; 
which Diſcovery I alſo acquainted our Royal Society with, 
ſome Time ſince, wiz. That as the common, horizontal 
Needle is continually varying up and down, towards the E. 
and W. ſo is the Dipping- Needle varying * and down, to- 


wards 


4 


＋ ow 
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Caar. I. Of Man's Invention. 275 
Teleſcopes (z), and an hundred Things beſides, 
ſhould eſcape the Diſcovery of Archimedes, Anaxi- 

| ; manger, 


— 


EE 


wards or fromwards the Zenith, with its Magnetick Ten- 
dency, deſcribing a Circle round the Pole of the World, as 
] conceive, or ſome other Point. So that if we could pro- 
cure a Needle ſo nicely made, as to point exactly according to 
its Magnetick Direction, it would, in ſome certain Number 
of Years, deſcribe a Circle, of about 13 gr. Radius round 
the Magnetick Poles Northerly and Southerly. - This I have 
for ſeveral Years ſuſpected, and have had ſome Reaſon for it 
too, which I mentioned three or four Years ago, at a Meeting 


of our Royal Society; but I have not yet been ſo happy to 


procure a tolerable good Dipping-Needle, or other proper one 
tomy Mind, to bring the Thing to ſufficient Teſt of Expe- 
rience, as in a ſhort Time I hope to do, having lately hit 
upon a Contrivance that may do the Thing. | 
(x) It is uncertain who was the Inventer of the Art of 
Printing, every Hiſtorian aſcribing the Honour thereof to his 
own City or Country. Accordingly, ſome aſcribe the Inven- 
tion of it to John Guttenburg, a Knight of Argentine, about 
1440, and ſay, that Fauſtus was only his Aſſiſtant. Hertius 
aſcribes it to Laurence John, of Haerlem, and ſaith, Fu/? or 
Fauſt, ſtole from him both his Art and Tools. And, to name 
no more, ſome attribute it to Fohn Fuft or Fauſt, and Peter 
deboe fer, (called by Ful, in ſome of his Imprimaturs, Pet. de 
Gerneſhem puer meus.) But there is now to be ſeen at Haerlem, 
a Book or two printed by Lau. Kofter, before any of theſe, 
viz, in 1430, and in 1432. (See Mr. Ellis's Letter to 
Dr. Tyſon, in Phil, Tranſ. Ne 286.) But be the firſt In- 
venter who 1t will, there is however great Reaſon to believe, 
the Art received great Improvements from Fauſt, and his 
Son- in-Law Schoeffer, the latter being the Inventer of metal- 
line Types, which were cut in Wood before, firſt in whole 
Blocks, and afterwards in ſingle Types or Letters. See my 
learned Friend Mr. Wanley's Obſervations, in Philaſ. Tranf: 
No 288, and 310. | | 
) Concerning the Antiquity and Invention of C/:c4s and 
Clck-Work, I refer the Reader to a little Book, called, The 
Artificial -Clock-maker, Chap. 6. where there is ſome Account 
of the Antients Inventions in Clock-Work, as Archimedes's 

Here, Creſibius's Clock &c. | Fe h 
) The Invention of Teleſcoprs, Hieron, Syrturus gives 
this Account of, Prodiie Anno 1609, ſeu Grnins, ſeu alter 
Pe 2 | | Vir 


. —— * * 3 en S fs W * — Ä hs 93 - e 
... —ê—ͤ— ] ꝛ —ww• ͤ ũ ᷣ%· . ²˙¹ 4 ̃7⅛ MàA Ä ˙ w * kt ata a „ n 1 arne 3, 
r > 6 2 n * e Cane B'S. ? "AI r rl _ 
. - , - * LO * 1 DIES / n WOO YN . Nen 
1 ; : N 0 


276 Of Man's Invention. Book V. 
mander, Anaximenes, Pefidonius, or other great Vir. 
tuoſo's of the early Ages, whoſe Contrivances of 
various Engines, Spheres, Clepſydræ, and other 
curious Inftruments, are recorded (aa)? And why 
1 N | Cannot 


CO I” 


wir adbuc incegnitus, Hollandi ſpecie, qui Middleburgi in Zi. 
landig convenit Job. Lipperſein Fuffit perſpicilla plura tan 
cava quam convexa, confici. Condictio die rediit, abſalutun 2 
cupiens, atgue ut flatim habuit pre manibus, bina ſuſcipien, 
 cawum ſcil. & convexum, unum & alterum oculo admovebat, 
 & /enfim dimovebat five ut punctum concursũs, ſive ut artifici 
opus probaret, paſtea abiit. Artifex, ingenii minime expers, & 
nowitatis curioſus capit idem facere & imitari, &e, Vid. Muſ. 
Worm. 1. 4. c. 7. a I 

(aa) Among the curious Inventions of the Antients, 4, 
chytas's Dave was much famed; of which Au. Gellius give; 
this Account: Scrip/erunt Simulachrum Columba 6 ligno ab 
Archyia ratione qua dam diſciplinãgue mechanica fatum, w- 
lafe : Ita erat ſcilicet libramentis ſuſpenſum, & aurd ſpiriti: 
inclusã atque occultd concitum. Noct. Attic. 1. 10. c. 12. The 
ſame eminent Pythagorean Philoſopher (as Faworinus in Gil 
lius calls him) is by Horace accounted a noble Geometrician 
too, Te maris & terre numerogue carentis arenæ Menſorm 
Archyta. Among the reſt of his Inventions, Children's Ratili 
are aſcribed to him. frifotle calls them *Agxure x 
Polit. 8. i. e. Archytas's Rattle. And Dioginianus, the Gram: 
marian, gives the Reaſon of his Invention, Aęxuve i? 
imi Tor, &c. That Archytas's Rattle was to quiet Chilarm; 
for he hawing Children, contrived the Rattle, wwhich he gave thm 
to prevent their tumbling [Maca ,ðEn d,] other Things abu 
the Houſe. — "SPE; Ty 

To theſe Contrivances of Archytas, we may add Regiomor 
| tanus's Wooden Eagle, which, flew forth of the City, alaft in ti 
Air, met the Emperor a good Way off, coming towards it, au 
Saving ſaluted him, return d again, waiting on him to the City 
Gates. Alſo his Iron Fly, which at a Feaſt few forth of li 
Hands, and taking a Round, returned thither again. Vit 
Hakewill, ubi ſupra, c. 10. ſet. 1. 
As to other Inventions of the Antients, ſuch as of Let. 
ters, Brick, and Tiles, and building Houſes, with the Sar, 
Rules, and Plumber, the Lath, Augre, Glue, c. alſo de 
making Braſs, Gold, and other Metals; the Uſe of ShielG 


Swords, Bows and Arrows, Boots, and other Jofirament 
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cannot the preſent or = Age, ſo eminent for 


polite Literature, for Diſcoveries and Improve- 
ments in all curious Arts and Buſineſſes, (perhaps 
beyond any known Age of the World; why cannot 


it, | ſay) diſcqver thoſe hidden Quæſta, which may 


probably be reſerved for the Diſcovery of future 
and leſs learned Generations? | 
Of theſe Matters, no ſatisfactory Account can 


be given by any mechanical Hypotheſis, or any 


other Way, without taking in the Superintendence 
of the great Creator and Ruler of the World; 
ST Fa : who 
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of War; the Pipe, Harp, and other Muſical Inftruments ; 


the building of Ships, and Navigation, and many other 
Things beſides; the Inventers of theſe, (as reported by an- 
tient Heathen Authors) may be plentifully met with in Pliny, 
Nat. Hift, J 7. c 56. | | N 
But ia this Account of Pliuy, we may obſerve whence the 
Antients (even the Romans themſelves in ſome meaſure) had 
their Accounts of theſe Matters, viz. from the fabulous Greeks, 
who were fond of aſcribing every Thing to themſelves. The 
Truth is, (faith the moi learned Biſhop Stilling fleet) there is + 
nothing in the World uſeful or beneficial to Mankind, but they 
lade made a ſhift to find the Author of it among themſelves. If 
we enquire after the Original of Agriculture, wwe are told of Ceres 
and Triptolemus; if of Paſturage, we are told ef an Arcadian 
Pan; if of Wine, we preſently hear of a Liber Pater; if of 
Iron Inſlruments, then who but Vulcan; if of Mufick, none like 
to Apollo. IF we preſs them then with the Hiftaty of other Na- 
tions, they are as well provided here ; if we enquire an Account 
Europe, Afia, or Libya; for the firſt, we are told a fine Story 
ef Cadmus's Sifler ; for the ſecond, of Prometheus's Mother of 


that Name; and for the third, of a Daugbter of Epaphus. And 


ſo the learned Author goes on with other particular Nations, 
which they boaſted themſelves to be the Founders of. Only 
the grave Athenians thought Scorn to baue any Father aſſigned 
them, their only Ambition was to be accounted Aborigines & ge- 
nuini Terræ. But the Ignorance and Vanity of the Greet Hiſ- 
tory, that learned Author hath ſufficiently refuted. Vide 
cilling, Orig. Sacr. Part 1. B. 1. C. 4. | 


TY (46) Whe- 
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278 Of Man's Invention, Book V. 
who oftentimes doth manifeſt himſelf in ſome of 
the moſt conſiderable of thoſe Works of Men, by 
ſome remarkable Tranfa&tions of his Providence, 
or by ſome great Revolution or other happening 
in the World thereupon. Of this I might in- 
Nance in the Invention of Printing (45), ſucceeded 
firſt by a Train of Learned Men, and the Re- 
vival of Learning, and ſoon after that by the Re- 
formation, and the much greater Improvements 
of Learning at this Day. But the moſt conſi- 
derable Inftance I can give is, the Progreſs of 
Chriſtianity, by means of the civilized Diſpoſition, 
and large Extent of the Roman Empire. The latter 
of which, as it made way for human Power, ſo 
the former made way for our moſt excellent Re- 
ligion into the Minds of Men. And fo I hope, 
and earneſtly pray, That the Omnipotent and All- 
wiſe Ruler of the World will tranſact the Affairs 
of our moſt Holy Religion, e' er it be long, in the 
Heathen World ; that the great Improvements 
made in the laſt, and preſent Age, in Arts and 
Sciences, in Navigation and Commerce, may be 
a Means to tranſport our Religion, as well as 
Name, through all the Nations of the Earth. For 
we find that our Culture of the more polite and 
curious Sciences, and our great Improvements in 
even the Mechanick Arts, have already made a 


Way for us into ſome of the largeſt and fartheſt 
; - diſtant 


—_— * a 
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(bb) Whether Printing was invented in 1440, as many 
imagine, or was ſooner practiſed, in 1430, or 1432, 25 
Mr. E1:i;'s Account of the Dutch Inſcription, in Phil. Trau. 
N® 286. doth import; it is however manifeſt, how great 
an Influence (as it was natural) this Invention had in the 
promoting of Learning ſoon afterwards, mentioned before 
in Note (x). J fter which followed the Reformation, about 


the Year 1517. 


( cc) T he 
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diſtant Nations of the Earth; particularly into the 
great Empire of China (cc) | | | r 8 
And now, before I quit this Subject, I cannot 
but make one Remark, by way of practical Infe- 
rence, from what has been laſt ſaid; and that is, 
Since it appears, that the Souls of Men are or- 
dered, diſpoſed, and actuated by God, even in ſe- 
cular, as well as ſpiritual Chriſtian Acts, a Duty 
arifeth thence on every Man, to purſue the Ends, 
and anſwer all the Deſigns of the Divine Provi- 
dence, in beſtowing his Gifts and Graces upon 
him. Men are ready to imagine their Wit, Learn- 
ing, Genius, Riches, Authority, and ſuch like, to 
be Works of Nature, Things of Courſe, or owing 
to their own Diligence, Subtilty, or ſome Se- 
condary Cauſes ; that they are Maſters of them, 
and at Liberty to ule them as they pleaſe, to gra- 
tify their Luſt or Humour, and ſatisfy their de- 
praved Appetites. But it is evident, That theſe 
Things are the Gifts of God, they. are ſo many 
Talents entruſted with us by the infinite Lord of 

= | BE . the 
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(cc) The Chizeſe being much addicted to Judicial Aſtro- 
logy, are great Obſervers of the Heavens, and the Appear- 
ances in them. For which Purpoſe they have an Ob&/erwatory 
at Pekin, and five Mathematicians appointed to watch every 
Night; four towards the four Quarters of the World, and 
one towards the Zenith, that nothing may eſcape their Ob- 
lervation : Which Obſervations are the next Morning brought 
to an Office to be regiſter'd. But not« ithſtanding this their 
Diligence for many Ages, and that the Emperor hath kept 
in his Service above 100 Perſons, to regulate the Kalendar, 
yet are they ſuch mean Aſtronomers, that they owe the Re- 
gulation of their Kalendar, the ExaQneſs in calculating E- 
cliples, Wc. to the Europeans; which renders the European 
Mathematicians ſo acceptable to the Emperor, that Father 
Verbiefl, and divers others, were not only made Principals in 
the Obſervatory, but put into Places of great Truſt in the Em- 
pire, and had the greateſt Honours paid them at their Deaths. 
Fide La Comte Mem. of China, Letter 2, Sc. 
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280 , Man's Invention. Bock v. 
the World, a Stewardſhip, a Truſt repoſed in us; 
for which we muſt give' an Account at the Day 
when our Lord ſhall call; according to the para- 
bolical Repreſentation of this Matter by our Bleſſed 
Saviour, Matt. xxv. 14. OS ” 

Our Duty then is not to abuſe theſe Gifts of 
God, not 10 neglect the Gift that is in us, not to 
hide our Talent in the Earth ; but, as St. Paul ex- 
horteth Timothy, 2 Tim. i. 6. we muſt tir up the 
Gift of God which is in us, and not let it lie idle, 
concealed, or dead; but we muſt avaCurugeiv d ya- 
ein, blow it up, and enkindle it, as the Original 
imports; we muſt improve and employ our Gift 
to the Glory of the Giver; or in that Miniftra- 
tion, that Uſe and Service of the World, for which 
he gave it. Our Stewardſhip, our Craft, our 
Calling, be it that of Ambaſſadors of Heaven, com- 
mitted to us, as *twas to Timothy (da), by the lay- 
ing on of Hands; or be it the more ſecular Buſineſs 
of the Gentleman, Tradeſman, Mechanick, or only 
Servant; nay, our good Genius, our Propenſity to 
any Good, as ſuppoſe to Hiſtory, Mathematicks, 
Botany, Natural Philoſophy, Mechanicks, Sc. I 
ſay, all theſe Occupations, in which the Providence 
of God hath engaged Men, all the Inclinations to 
which his Spirit hath diſpoſed them, ought to be 
diſcharged with that Diligence, that Care and Fi- 
delity, that our great Lord and Maſter may not 
fay to us, as was ſaid to the unfaithfnl Steward, 
Luke xvi. 2. Give an Account of thy Stewardſhip, 
for thou mayeſt be no longer Steward; but that he 
may ſay, as *tis in the Parable before-cited, Math. 
XXV. 21. Well done thou good and faithful Ser- 
vant, thou haſi been faithful over a few Things, 1 


will make the Ruler over many Things, enter thou 
2 | | inio 
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(44) 1 Tim. iv. 14. 2 Tim. i. 6. 1 
| | | | lee) Biſhop 


into the Foy of thy Lord. Since now the Caſe is thus, 
et us be perſuaded to follow Salomons Advice, Ec- 
cleſ. ix. 10. Whatſoever thy Hand findeth to do, do it 
with thy Might (ee) : Lay hold on every Occaſion 
« that preſents itſelf, and improve it with the ut- 
« moſt Diligence; becauſe now is the Time of 
Action, both in the Employments of the Body, 
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« and of the Mind; now 1s the Seaſon of ftudy- - 


« ing either Arts and Sciences, or Wiſdom and 
« Virtue, for which thou wilt have no Opportuni- 
« ties in the Place whither thou art going in the 
« other World. For there is no Work, nor Device, nor 
.«* Knowledge, nor Wiſdom in the Grave whither thou 
« yoeft. 5 —— — 


In 
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ee) Biſhop Patrick in loc. 


c HA? 
Of Man's Body, particularly its Poſture. 


J Aving thus, as briefly as well I could, ſurvey- 
ed the Soul, let us next take a View of Man's 
Body. Now here we have ſuch a Multiplicity of 
the moſt exquiſite Workmanſhip, and of the beſt 
Contrivance, that if we ſhould ſtrictly ſurvey the 
| Body from Head to Foot, and ſearch only into the 
known Parts, (and many more lie undiſcovered) we 
ſhould find too large and tedious a Task to be diſ- 
patched. I ſhall therefore have Time only to take 
atranſient and general Kind of. View of this admi- 
table Machine, and that ſomewhat briefly too, 
being prevented. by others, particularly two * 
| | 1 lent 
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282 Man's Poſffure. Book V. 
lent Authors of our own (a), who have done it on 
the ſame Account as myſelf. And tze 
I. Thing that preſents itſelf to our View, is the 


= 


Ereft Poſture (b) of Man's Body; which is far the 


moſt, if not the only commodious Poſture for 3 
rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
uſeful Things, and practiſe curious Arts. For 
without this erect Poſture, he could not have 
readily turned himſelf to every Bufinels, and on 
every Occaſion. His Hand (c) particularly could 

| not 
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(a) Mr. Ray, in his Wiſdom of God manifeſted in the Wirk: of 
Creation, Part 2. And Dr. Cockburn's Efjays on Faith, Part 1. 
Eſſay 5. | | | 

(S) Ad hanc providentiam Nature tam diligentum [of which he 
had been before ſpeaking] tamgue ſolertem adjungi mulla poſ. 
ſunt, E quibus intelligatur, quantæ res hominibus d Deo, quamque 
eximiæ tribute ſunt : qui primum eos humo excitatos, celſos & erec- 
tos conſtituit, ut Deorum cognitionem, cœlum intuentes, capere poſ- 
Sant. Sunt enim & terra homi nes non ut incolæ, atque habitatore,, 
fed quaſi ſpectatores ſuperarum rerum, atque cœleſtium, qua un 
Spefaculum ad nullum aliud genus animantium pertinet. Cic. de 
Nat. Deor. 1. 2. c. 56. | 

c) Ut autem ſapienti ſſimum animalium eſt Homo, fic & Manus 
ſunt organa ſapienti animali conwvenientia. Nam enim quia Manus 
habuit, propterea eſt ſapientiſſimum, ut Anaxagoras dicebat ; ſed 
quia ſapientiſſimum erat, propter hoc Manus habuit, ut rectiſſine 
cenſuit Ariſtoteles. Non enim Manus ipſæ hominem artes docue- 
runt, ſed Ratio. Manus autem ipſæ ſunt artium organum, &c. 
Galen. de Uſ. Part 1. 1. c. 3. After which, in the reſt of this 
firſt Book, and Part of the ſecond, he conſiders the Particulars 
of the Hand, in order to enquire, as he faith, Ch. 5. Nun 
eam omnino Conſlitutionem habeat [manus] quia meliorem aliun 
habere non potuit. | | 

Of this Part, (and indeed of the other Parts of human 
Bodies) he gives ſo good an Account, that I confeſs I could 
not but admire the Skill of that ingenious and famed Hea- 
then, For an Example, (becauſe it is a little out of the 
Way,) I ſhall pitch upon his Account of the different Length 


of the Fingers. Lib. 1. Cap. 24. The Reaſon of this — 
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Cuar: II. Of Mar's Poſture, 283 
not have been in ſo great a Readineſs to execute 
the Commands of the Will, and Dictates of the 
Soul. His Eyes would have been the molt prone, 
and incommodiouſly ſituated of all Animals; but 
by this Situation, he can caſt his Eyes upwards, 
downwards, and round about him; he hath a 
glorious Hemiſphere of the Heavens (4), and an 
ample Horizon on Earth (e), to entertain his 
Eye. | | f 

5 And 


OY 


—_— 


n 


niſm, he ſaith, is, That the Tops of the Fingers may come 
to an Equality, Cam magnas aliquas moles in circuilu compre - 
bendunt, & cum in ſeipſis humidum wel parvum corpus conti- 
nere conantur. Apparent derò in unam circuli  circumfe- 
rentiam convenire Digiti quinque in actionibus hujuſmeds maxi- 
me quando exquifite ſphæricum corpus comprehendunt, And this 
Evenneſs of the Fingers Ends, in graſping: ſpherical, and 
other round Bodies, he truly enough faith, makes the Hold 
the firmer, And it ſeems a noble and pious Delign he had in 
ſo ſtritly ſurveying the Parts of Man's Body, which take in 
his own tranſlated Words, Cam multa namque efjet apud veteres, 
tam Medicos, quam Philsſophos de utilitate particularum diſſemſis 
(quidam enim corfora noflra nullius gratia ee facta exiſtimant, 
zullague emnino arte; alii autem & alicnjus gratia, & artifie 
ciosè, — ) primum quidem tantæ bajas diſſenſionis Xf4TNfLow 
invenire fludui: deinde verè & unam aliquam univerſalen 
methadum conſtitutre, qud fingularum partium corporis, & 
erum gue ilis accidunt utilitatem invenire poſſemus, Ibid. 
cap. 8, 
ld) Pronaque cum ſpectant animalia cetera terram, 
Os Homini ſublime dedit, ceelumque tueri 
Fulit, & erectos ad fidera tollere wultus, | 

3 | Ovid. Metam, I. 1. car. 84. 
le) If any ſhould be ſo curious, to defire to know how 
far a Man's Proſpect reacheth, by Means of the Height of 
his Eye, ſuppoſing the Earth was an uninterrupted Globe; 
the Method is a common Caſe of right-angled plain Trian- 
ples, where two Sides, and an oppoſite Angle are given: 
Thus in Fig. 4. A H is the Surface, or a great Circle of 
the terraqueous Globe; C the Center, HC its Semidiame- 
ter, E the Height of the Eye; and foraſmuch as HE is a 
Tangent, therefore the Angle at H is a right Angle: So 
mat there are given HC 398, 386 Miles, or 21034781 "5 

| 4 
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: 284 | Of Men's Poſture. | Book V. 
liſp Feet, (according to Boot II. Chap. 2. Note (a) 3) C E the 
ſame Length with the Height of the Eye, on the Maſt of , 
Ship, or at only a Man's Height, Sc. added to it; and 
EHC the oppoſite right Angle. By which. three Part 
given, it is ealy to find all the other Parts of the Triangle. 
And firſt, The Angle at C, in order to find the Side Hz, 
the Proportion is, as the Side CE, to the Angle at H; ſo 
the Side H C, to the Angle at E, which being ſubſtracted out 
of go gr. the Remainder is the Angle at C. And then, a; 
the Angle at E, is to its oppoſite Side H C, or elſe as the 
Angle at H is to its oppoſite Side CE; ſo the Avgle at 
C, to its oppoſite Side E H, the viſible Horizon. Or the 
Labour may be ſhorten'd, by adding together the Logarithm 
of the Sum of the two given Sides, and the Logarithm of 
their Difference ; the Half of which two Logarithms, is the 
Logarithm of the Side requir'd, nearly. For an Example, 
We will take the two Sides in Yards. By Reaſon ſcarce 
any Table of Logarithms will ſerve us farther. The $e- 
midiameter of the Earth is 7011594 Yards; the Height 
of the Eye is two Yards more, the Sum of both Sides, i; 
14023190. 9 | 


Logar. of which Sum is, „71468368 
Logar. of two Yards (the Difference) is, o, zoiozoo 


Sum of both Logar. - 3 7, 4478708 


The half Sum, - - : 5 1 3,7239384 \ 


is the Logarithm of 5296 Yards = three Miles, which is the 
Length of the Line EH, or Diſtance the Eye can reach at ix 
Feet Height. | re 
This would be the Diſtance, on a perfect Globe, did the 
viſual Rays come to the Eye in a ftrait Line; but by Means 
of the RarefraQions of the Atmoſphere, diſtant Objects on the 
Horizon, appear higher than really they are, and may be ſeen 
at a greater Diſtance, eſpecially on the Sea ; which is a Mat- 
ter of great Uſe, eſpecially to diſcover at Sea the Land, Rocks, 
Sc. and it is a great Act of the Divine Providence, in the 
Contrivance and Convenience of the Atmoſphere, which by 


this Means enlargeth the viſible Horizon, and is all one, as if 


the Terraqueous Globe was much larger than really it is. 4s 
to the Height of the Apparent above the true Level; or, how 
much diſtant Objects are raiſed by the Refractions, the inge- 
nious and accurate Gentlemen of the French Academy Riyal, 
have given us a Table in their Meaſures of the Earth, Art. 12. 


(f) See 
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285 

And as this Erection of Man's Body is the moſt 
complete Poſture for him; ſo if we ſurvey the Pro- 
viſion made for it, we find all done with manifeſt 
Deſign, the utmoſt Art and Skill being employ' d 
therein, To paſs by the particular Conformation 
of many of the Parts, the Ligaments and Faſtnings 
to anſwer this Poſture; as the Faſtnings, for In- 
ſtance, of the Pericardium to the Diaphragm, (which 
is peculiar to Man (J); I ſay, paſling by a deal of 
this Nature, manifeſting this Poſture to be an Act 
of Deſign,) let us ſtop a little at the curious Fa- 
brick of the Bones, thoſe Pillars of the Body. 


And how artificially do we find them made, how 


curiouſly plac'd from the Head to the Foot! The Ver- 
tebre of the Neck and Back-bone (g), made ſhort 
and complanated, and firmly braced with Muſcles 
and Tendons, for eaſy Incurvations of the Body; 
but withal for greater Strength, to ſupport the Bo- 
dy's own Weight, together with other additional 
Weights it may have Occaſion to bear. The Thrgh- 
bones and Legs long, and ftrong, and every Way 
well fitted for the Motion of the Body. The Feet ac- 
commodated with a great Number of Bones, curiouſly 
and firmly tack*d together, (to which muſt be added 
the Miniſtry of the Muſcles (+), to anſwer all the 
- 05 . Motions 


— 


121 . — 


r 


* — 


(f) See Book VI. Chap. 5. Note (g). 

(g) See Book IV. Chap. 8. Note (c). 

(5) The Mechaniſm of the Foot would appear to be 
wonderful, if I ſhould deſcend to a Deſcription of all its 
Parts; but that would be too long for theſe Notes; there- 
fore a brief Account, (moſt of which I owe to the before- 
commended Mr. Cheſelden,) may ſerve for a Sample: In the 
rſt Place, it is neceſſary the Foot ſhould be concave, to 


enable us to ſtand firm, and that the Nerves and Blood- 


Veſſels may be free from Compreſſion, when we ſtand or 
walk. In order hereunto, the long Flexars of the 1 . 
: . 5 c.ro 
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286 Man's Poſture. Book v. 
Motions of the Legs and Thighs, and at the ſame 
Time to keep the Body upright, and prevent its fal. 
ling, by readily aſſiſting againſt every Vacillation 
thereof, and with eaſy and ready Touches keeping 
the Line of Innexion, and Centre of Gravity, in due 
end Poſture fi 2th bh 
And as the Bones are admirably adapted to prop; 
lo all the Parts of, the Body are as incomparably 
plac'd to poiſe it. Not one Side too heavy for the 
other; but all in nice Æquipoiſe: The Shoulders, 
Arms, and Side zquilibrated on one Part ; on the 
other Part of the Viſcera of the Belly counterpois'd 
with the Weight of the ſcapular Part, and that uſe- 


O 


tul Cuſhion of Fleſh behind. Pi CoH 
And laſtly, to all this we may add the wonder- 
ful Concurrence, and Miniſtry, of the prodigious 
Number and Variety of Muſcles, plac'd through: 
out the Body for this Service; that they ſhould 
ſo readily anſwer to every Poſture, and comply 
with every Motion thereof, without any previous 


Thought 


— — 
5 *» 


croſs one another at the Bottom of the Foot, in the Form of a 
St. Audreab's Crois, to incline the leſſer Toes towards the great 
One, and the great One towards the leſſer. The fort Flexors 
are chiefly concern'd in drawing the Toes towards the Heel. 
The tran/ver/alis Pedis draws the Outſides of the Foot towards 
each other; and by being inſerted into one of the /z/amiid 
Bones of the great Toe, diverts the Power of the abdufor 
Muſcle, falſly ſo called, and makes it become a Flexor. And 
laſtly, The peronæus Longus runs round the outer Ankle, and 
obliquely forwards croſs the Bottom of the Foot, and at once 
helps to extend the Tarſus, to conſtrict the Foot, and to di- 
rect the Power of the other Eætenſors towards the Ball of the 4 
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great Toe: Hence the Loſs of the great Toe, is more than V 
of all the other Toes. See alſo Mr. Cowper's Anat. Tab. 28, : 
Ec. | 8 | | 

(i) It is very well worth while to compare here what Borell: U 
faith, de motu Animal. Par. 1. cap. 18. De ſtatione Animal. p 


Prop. 132, &c. To which I refer the Reader, it being too 01 
long to recite here, LI | | | 
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CAP. II. Of Man's Figure. 287 
Thought or Reflex Act, ſo that as the excellent Ba- 
zelli (&) ſaith, „It is worthy of Admiration, that 
« in ſo great a Variety of Motions, as Running, 
« Leaping, and Dancing, Nature's Laws of Æqua- 
« libration ſhould always be obſerved ;. and when 
« neglected, or wilfully tranſgreſſed, that the Body 
« muſt neceſfarily and immediately tumble down. 


— 


” * 
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00 Borel. ibid. Prop. 142. 
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CHAP, II. | 
Of the Figure and Shape of Man's Body. 


HE Figure and Shape of Man's Body, is the 

moſt commodious that could poflibly be in- 

vented for ſuch an Animal; the moſt agreeable to 
his Motion, to his Labours, and all his Occaſions. 
For had he been a rational Reptile, he could not 
haye moved from Place to Place faſt enough for his 
Buſineſs, nor indeed have done any almoſt. Had he 
been a rational Quadrupede, among other Things, 
he had loſt the Benefit of his Hands, thoſe noble 
Inſtruments of the moſt uſeful Performances of the 
Body. Had he been made a Bird, beſides many 
other great Inconveniencies, thoſe before · mentioned 
of his Flying would have been ſome. In a Word, 
any other Shape of Body, but that which the All- 
wiſe Creator hath given Man, would have been as 
incommodious, as any Poſture but that of erect; it 
would have rendered him more helpleſs, or have 
put it in his Power to have been more pernicious, 
or depriv'd him of Ten- thouſand Benefits, or Plea- 
. . | ſures, 
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ſares, or Conveniences, which his preſent Figure cz 


Pacitates him for. 5 
CCT 


eee 
ä 
Of the Stature and Size of Man's Body. 


f 


Sin the Figure, ſo in the Stature and Size 0. 
| Man's Body, we have another manifeſt Indi. 
cation of excellent Deſign. Not too Pygmean (3), 
Nor too Gigantick (5), either of which Sizes would 

in ſome Particular or other, have been incommo- 
dious to himſelf, or to his Buſineſs, or to the reſt of 
his Fellow-Creatures. Too Pygmean would have 
rendered him too puny a Lord of the Creation; to 
impotent, and unfit to manage the inferior Cres. 
_ tures; would have expoſed him to the Aſſaults of 
the weakeſt Animals, to the ravening Appetite of 
voracious Birds, and have put him in the Way, and 
endangered his being trodden in the Dirt by the 
larger Animals. He would have been alſo too weak 
for his Buſineſs, unable to carry Burdens z and, ina 
Word, to tranſact the greater Part of his Labour 

een. 1 
And on the other hand, had Man's Body been 
made too monſtrouſly ſtrong, too enormouſly Gi. 
3 | gantick 


— 
” 


* 
* 


8 . R 
(a) What is here urged about the Size of Man's Body, mi 
anſwer one of Lucretius's Reaſons, why Nil ex nibilo gignitit, 
His Argument is, C 5 
Denigue cur Homines tantos natura parare 
Non potuit, pedibus qui pontum per wade poſſent 
Tranſire, & magnos manibus divellere monteis ? 
| _— Lucret. I. 1. carm. 200 
5) Haud facile fit ut quiſquam & ingentes corporis vires, 9 
Fngexium ſubtile babcat. Diodor. Sic. I. 17. _ 
| . i . (e) Altho 


Cnae TV. Of Man's Stuture. a 
gantick (c), it would have rendered him a dange- 


289 


rous 


- i.” * = . 
p PR s ” # 1 4 : 
7 Ny 6 4 r 3 ; *- 1 * * 1 : 
2 C * — K — — — — — — ** N ab 
- - 


| - a bt i A 2 % 


3”, Altho' we read of Giants before Noah's Flood, Gen. 


vi. 4. and more plainly afterwards in Numb. xiii. 33. Yet 
there is great Reaſon to think the Size of Man was always 
the ſame from the Creation. For as to the Nephilim, or Giants, 
in Cen. vi. the Antients vary about them; ſome taking them 
for great Atheiſts, and Monſters of Impiety, Rapine, Tyranny, 
and all Wickedneſs, as well as of monſtrous Stature, according 
as indeed the Hebrew 3. "Mp allows. 72 g 

And as for the Nephilim, in Numb. xiii. which were evi- 


. dently Men of a Gigantick Size, it muſt be conſidered, that it 


is very probable, the Fears and Diſcontentments of the Spies 
might add ſomewhat thereunto. | 


But be the Matter as it will, it is very manifeſt, that in both 


theſe Places, Giants are ſpoken of as Rarities and Wonders 
of the Age, not of the common Stature. And ſuch Inſtances 
we have had in all Ages; excepting ſome fabulous Rela- 
tions; ſuch as I take to be that of Theutobocebus, who is ſaid 
to have been dug up, Anno 1613, and to have been higher 
than the Trophies, and 26 Feet long ; and no better I ſappoſe 
the Giants to have been that O/. Magnus gives an Account of, 
in his 5th Book, ſuch as Harthen, and Starchater, among the 
Men; and among the Women, Reperta eſt (ſaith he) puel/a— 
in capite uulnerata, ac mortua, induta chlamyde purpured, longi- 
_ cubitorum 50, latitudinis inter humeros guatuor. Ol. Mag. 
i, J. J. . | 
But as for the more credible Relations of Goliath, (whoſe 
Height was 6 Cubits and a Span, 1 Sam. xvii. 4. which, accord- 
ing to the late curious and learned Lord Biſhop of Peterbo- 
rough, is ſomewhat above 11 Feet Englih, wid. Biſhop Cum- 
berland of Fewiſh Weights and Meaſures,) of Maximus the 
Emperor, who was 9 Feet high, and others in Auguſtus, and 
other Reigns, of about the ſame Height: To which we 

may add, the Dimenſions of a Ske/eton, dug up lately in the 
Place of a Roman Camp near Sr. Albans, by an Urn, in- 
ſcribed, Marcus Antoninus; of which an Account is given by 
Mr, Cheſelden, who judgeth by the Dimenſions of the Bones, 
that the Perſon was 8 Feet high. Vide Philo. Tranſ. No 333. 
Theſe antique Examples and Relations, I ſay, we can match, 
yea, out-do, with modern Examples; of which we have 
divers in F. Ludolph. Comment. in Hiſt. tbiop. l. 1. c. 2. 
fee. 22. Magus, Conringius, Dr. Hakewill,. and others. Which 
latter relates from Narnez, - Porters and Archers belong- 
| ing 
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ing to the Emperor of China, of 15 Feet high ; and other 
from Purchas, of 10 and 12 Feet high, and more. See the 
learned Author's Apolog: 1 0 . 
Theſe indeed exceed what I have ſeen in England; but 
in 1684, I myſelf meaſured an Ii Youth, ſaid to be not 
19 Years old, who was 7 Feet near 8 Inches; and in 169), a 


Woman who was 7 Feet 3 Inches in Height. | 
But for the ordinary Size of Mankind, in all Probability, 
it was always (as I ſaid) the fame, as may appear from 
the Monuments, Mummies, and other antient Evidences to 
be ſeen at this Day. The moſt antient Monument at this 
Day, I preſume, is that of Chefs, in the firſt and faireſt 
Pyramid of Egypt; which was, no doubt, made of Capacity 
every way ſufficient to hold the Body of ſo great a Perſon 
as was intended to be laid up in it: But this we find, 
by the nice Meaſures of our curious Mr. Greaves, hardly to 
exceed our common Coffins. The hollow Part within (faith 
he) is in Length only 6,488 Feet, and in Breadth but 2,218 
Feet: The Depth 2,860 Feet. A narrow Space, yet large 
enough to contain a moſt potent and dreadfut Monarch, being 
dead; io whom living, all Egypt was too fireight and narruy 
a Circuit, By theſe Dimenſions, and by ſuch other Obſervation, 
as have been taken by me from ſeveral embalmed Bodies in 
Egypt, we may conclude there is no Decay in Nature, (thi 
the Qusſtion is as old as Homer,) but that the Men of this 
Age are the ſame Stature they were near 3000 Tears ago. 
Vide Greats of the Pyram. in 1638, in Ray's Collect. of Trav, 
SH TED 5 
To this more antient, we may add others of a later Date. 
Of which take theſe, among others, from the curious and 
learned Hakewi//, The Tombs at P:/a, that are ſome thow 
fand Years old, are not longer than ours; ſo is Athel/ane's in 
"Malmeſbury Church; ſo Sehba's in St. Paul's, of the Year 693; 
fo Etheldred's, &c. Apol. 216, fc. | 
The fame Evidence we have alſo from the Armour, Shields, 
Veſſels, and other Utenſils dug up at this Day. The Brab 
Helmet dug up at Metaurum, which was not doubted to have 
been left there at the Owerthrow of Afdrubal, will fit one of 
our Men at this Day. | . | 
| Nay, beſides all this, probably we have ſome more cer- 
tain Evidence. Auguſtus was 5 Feet 9 Inches high, which 
was the juſt Meaſure of our famous Queen Elixabeth, who 
exceeded his Height 2 Inches, if proper Allowance be made 
for the Difference between the Roman and our Foot. is 
A. 3, 235. 


(d) To 


cnkr. IV. 0 Man's Stature. i 291 
rous Tyrant in the World, too ſtrong (d), in ſome 
Reſpects, even for his own Kind, as well as the 
other Creatures. Locks and Doors might per- 
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| (d) To the Stature of Men in the foregoing Note, we 
may add ſome Remarks about their unuſual Strength. That 
of Sampſon (who is not ſaid to have exceeded other Men in 
Stature, as he did in Strength) is well known. So of old, 
Hector, Diomedes, Hercules, and 4jax, are famed ; and ſince 
them many others; for which J ſhall ſeek no farther than 
the before-commended Hatewi/l, who by his great and cu- 
- rious Learning, hath often moſt of the Examples that are to 
be met with, on all his Subjects he undertakes. Of the After- 
Ages he names C. Marius, Maximinus, Aurelian, Scander- 
berg, Bardeſin, Tamerlane, Siſka, and Hunniades, Anno 1529, 
Klunher, Provoſt of the great Church at Miſnia, carried a 
Pipe of Wine out of the Cellar, and laid it in the Cart. 
Mayolus ſaw one hold a Marble Pillar in his Hand 3 Feet 
long, and 1 Foot diameter, which he toſs'd up in the Air, 
and catch'd again, as if it were a Ball. Another of Mantua, 
1 and a little Man, named Rodamas, could break a Cable, c. 

Ernando Burg fetched up Stairs an Aſs laden with Wood, 
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. 
. and threw both into the Fire. At Conflantinopie, Anno 1582, 
one lifted a Piece of Wood, that twelve Men could ſcarce 
" raiſe ; then lying along, he bare a Stone that ten Men could 
d but juſt roll to him. G. of Fronſberge, Baron Mindlehein, 
th could raiſe a Man off his Seat, with only his middle. Finger; 
in ſtop an Horſe in his full Career; and ſhove a Canon out 
: of its Place. Cardan ſaw a Man dance with two Men in his 


Arms, two on his Shoulders, and one on his Neck. Patacoua, 
Captain of the Cœſacis, could tear an Horſe-ſhoe ; (and, if 
155 I miſtake not, the ſame is reported of the preſent King 
ve Auguſius of Poland.) A Gigantick Woman of the Netherlands 
of could lift a Barrel of Hamburg Beer. Mr. Carew had a 
Tenant that could carry a Butt's Length, 6 Buſhels of Wheaten 
r- Meal (of 15 Gallons Meaſure) with the Lubber the Miller, 
ch of 24 Vears of Age, on the Top of it. And J. Roman, of 
ho the ſame County, could carry the Carcaſs of an Ox. Yide 
Hakewill, 55. p. 233. I 
V. iros aliquot moderna m 7 2 tam a mineralibus, quam aliis 
deutbi & Gotbiæ provinciis adducere canpgruit, tantd fortitudine 
preditos, ut quiſque eorum in humeros ſublevatum Equum, vel 
7 ovem maximum, imo vas ferri 600, 860, aut 1000 librarum 
(quale & aligue Puelle levare prſſunt,) ad plura fladia portarer. 
Ol. Mag. ubi ſupra. ; | | | 
U. 2 (e) Grew's 
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| haps have been made of ſufficient Strength to have 


292 - Of Man's Stature. Box V. 


barricaded our Houſes; and Walls, and Rampary 
might perhaps have been made ſtrong enough to 


have fenced our Cities. But theſe Things could 
not have been without a great and inconvenient 


Expence of Room, Materials, and ſuch Neceſſa- 
ries, as ſuch vaſt Structures and Uſes would have 
occaſioned 3 more perhaps than the World could 
have afforded to all Ages and Places. But let us 
take the Deſcant of a good Naturaliſt and Phyſi- 
cian on the Caſe (e). Had Man been a Dwarf, 


* (faid he) he had ſcarce been a reaſonable Crea. 


% ture: For he muſt then have had a Jolt Head; 
„ ſo there would not have been Body and Blood 
„ enough to ſupply his Brain with Spirits; or he 


4 muſt have had a ſmall Head, anſwerable to his 


«© Body, and ſo there would not have been Brain 
* enough for his Buſineſs. —Or had the Species of 


. Mankind been Gigantick, he could not have 


* been ſo commodioufly ſupplied with Food: For 


* there would not have been Fleſh enough of the 


«© beſt edible Beaſts, to ſerve his Turn. And if 
“ Beaſts had been made anſwerably bigger, there 
% would not have been Graſs enough. And ſo he 
goeth on. And a little after, There would not 
* have been the ſame Uſe and Diſcovery of his 
„% Reaſon; in that he would have done many 
Things by mere Strength, for which he is nov 
* put to invent innumerable Engines.— Neither 


could he have uſed an Horſe, nor divers other 


<« Creatures. But being of a middle Bulk, hei 
< fitted to manage and uſe them all, For (faith 
© he) no other Cauſe can be aſſigned, why a Man 
« was. not made five or ten times bigger, but his 
0 Relation to the reſt of the Univerſe. Thus fat 
our curious Author. | 


ns 


(e) Grew's Caſnol. Sacr. B. 1. Ch. 5. ſeck. 25. 
CHAP 
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Of the Structure of the Parts of Man's Body. 
11 Aving thus taken a View of the | Poſture, 


Shape, and Size of Man's Body, let us in 
this Chapter ſurvey the Structure of its Parts. 


| But here we have ſo large a Proſpect, that it 


would be endleſs to proceed upon Particulars. It 
muſt ſuffice therefore to take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceſſary Ap- 
paratus, (or in other Words) no Signs of Chance (a); 
but every Thing curious, orderly, and performed 
in the ſhorteſt and beſt Method, and adapted to 
the moſt compendious Uſe. What one Part is 
there throughout the whole Body, but what is 
compoſed of the fitteſt Matter for that ry 3 

VVV made 


_ 
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(a) It is manifeſtly an Argument of Deſign, That in the 
Bodies of different Animals, there is an Agreement of the 
Parts, ſo far as the Occaſions and Offices agree; but a Diffe- 
rence of thoſe, where there is a Difference of theſe. In an 
Human Body are many Parts agreeing with thoſe of a Dog, 
for Inſtance ; but in his Forehead, Fingers, Hand, Inſtru- 
ments of Speech, and many other Parts, there are Muſcles, 
and other Members which are not in a Dog. And ſo con- 
trariwiſe in a Dog, which is not in a Man. If the Reader 
is minded to ſee what particular Muſcles are in a Man, that 
are not in a Dog ; or in a Dog, that are not in an Human 
Body, let him conſult the curious and accurate Anatomilt, 
Dr. Doug la ſa's Myogr. compar. | T 


UY 146) Galen 
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294 ; | Of the Structure | Book v. 
made of the moſt proper Strength and Texture, 


ſhaped in the compleateſt Form; and, ina Word, 
accouter'd with every Thing neceſſary for its Mo. 


tion, Office, Nouriſhment, Guard, and what not! 


What ſo commodious a Structure and Texture 
could have been given to the Bones, for Inſtance, 


to make them firm and ſtrong, and withal light, 
as that which every Bone in the Body hath ? Who 


could have ſhaped them ſo nicely to every Uſe, 
and adapted them to every Part, made them of 
ſuch Juſt Lengths, given them ſuch due Sizes and 
Shapes, channelled, hollowed, headed, lubricated, 
and every other Thing miniſtring, in the. beſt and 
moſt compendious Manner to their ſeveral Places 
and Uſes? What a glorious Collection and Combi- 
nation have we alſo of the moſt exquiſite Workman- 
ſhip and Contrivance in the Eye, in the Ear, in the 
Hand (4), in the Foot (c), in the Lungs, and other 
Parts already. mentign's.; f Mr an n Abridgment of 

Art, 
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(65) Cale, — deſeribed 'the Muſcles, Tendons, and 
other Parts of the Fingers, and their Motions, cries out, n- 


fidera igitur etiam hic mirabilem CREATORIS ſapientian | } 


De Uſ. Part. 1. 1. c. 18. 
(e) And not only in the Hand, but in his Account of the 


Foot (J z.) he frequently takes Notice of what he calls, 


rtem, Providentiam & Sapientiam Conditoris. As Ch. 13. 4. 
zortur non æguum eff hic quogue edmirari Providentiam Condi- 
toris zul ad utrumpue uſum, etfe certè contrarium, exact con- 


wenientes 2 conſentientes invicem fabricatus 74 totius membri 


Ctib. * particitlas ? And at the End of the Chap. Qudd þ 
omnia que iþſarum ſunt partium mente  immutaverimus, nequt 
invenerimus poſitionem aliam meliorem ea quam nunc ſortita 
fant, neque fi guram, neque magnitudinem, neque connexionen, 
neque (ut paucis omnia complectar] aliud quidquam eorum, que 
corporibus neceſfariò inſunt, per fecti ſſi mam pronunciare ofortet, & 
undigue rectè conſtitutam pr ſentem Jus eee. Fl 
like alſo concludes, Ch. Eee” 
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Cnar.'V. of Mar's Body, 295 1 
Art, what a Variety of Uſes (d), haths Nature laid: 
upon that one Member the Tongue, the grand 
Inſtrument of Taſte, the faithful Judge, the Centi- 
nel, the Watchman of all our Nouriſhment, the art - 
ful Modulator of our Voice, the neceſſary Servant 
of Maſtication, Swallowing, Sucking, and a great 
deal befides ? But I muſt deſiſt from proceeding. 
upon Particulars, finding I am fallen upon what. [ 
propoſed to avoid. * 
And therefore, for a Cloſe of this Cliapzess I 
ſhall only add Part of a Letter I received from the 
before-commended very curious and ingenious Phy- 
ſician Dr. Tancred Robinſon : What (faith he) can 
poſſibly be better contrived for animal Mation and Life, 
than the quick Circulation of the Blood: and Fluids, 
which run out of Sight in capillary Veſſels, and very 
minute Dutts, without Impediment, (except in ſome 
Dijeaſes,) being all directed to their peculiar Glands and 
Channels, for the different Secretion, ſenſible and inſenſible ; 
whereef the laſt is far the greateſt in Quantity and 
Effets, as to Healih and Sickneſs, acute Diſtempers . 
frequently ariſing from a Diminution of Tranſpiration, 
through the cutaneous Chimneys, and ſome chronical Ones, 
from an Augmentation: Whereas, Obſtructions in the 
Liver, Pancreas, and other Glands, may only cauſe a 
Schirrus, a Faundice, an Que, a Dropſy, or other flow 
Diſeaſes. So an Increaſe of that Secretion may accompany 
the general Colliquations, as in Fluxes, © hefick Sweats 
and Coughs, Diabetes, and other Conſumptions. What 
a mighty Contrivance is there to preſerve theſe due Se- 
cretions from the Blood, (on which Life ſo much de- 
-pends,) by frequent Attritions, and Communications of 
the Fluids in their Paſſage through the Heart, the Lungs, 
and 55 — Syſtem of the — 9 Wi bat — 


—_ "7 


4) At enim Opie induftrit maximum 5 Fr We i 
admodum ant? Sepenumers jam diximus) tis quæ ad alium uſum 
fuerunt comparata, ad alias quoque utilitates abuti, neque labo- 
rare ut fingulis utilitatibus fingulas 1 proprias un 


Galen ubi ſupra, 1.9. c. 5. 
' FE ders 


BY 1 
9 = 4 * # - © a iÞ r N 
E , « > ' \ . _—_ 4 = 
* 4 v4 . - 6 3 . I , Ky 07 21 3 mY 5 
0 N 8 { \ x 
_ a Tx 4 — ws if 2 


W N es eo = 
—_ has * NES * - 
„ „ 

2 = 


” i _ + Lo 4 «44+ wes 
ch Ds.” e 


296 
ders and Contortions of Veſſels; in the Organs of Seba 
ration? Aud, What a Concourſe of Elaſtict Bodies from 


Of the Structure, &c. Book V. 


the Air, to ſupply the Springs, and continual Motion of 
ſome Parts, not only in Sleep, and Reſt ; but in! 
violent Exerciſes of the Muſcles? Whoſe Force drive the 
Fluids round in a wonderful rapid Circulation through 


the minuteſt Tubes, aſſiſted by the conflant Pabulum of 


the Atmoſphere, and their own Elaſtick Ts: wich 


impreſs that Velocity on the Fluids. 

Now I have mention d ſome Uſes of the Air, i in car- 
Hing 0 1 feveral Functions in animal Bodies; I may add 
the Share it hath in all the Digeſtions of the ſolid and 


uid Parts. For when this Syſtem of Air comes, by Di. 
vine Permittance, to be corrupted with poiſonous, acri- 


monious Steams, either from the Earth, from Merchan- 
diſe, or infected Bodies, What Havock i is made in all the 


Operations of living Creatures? The Parts gangrene, 
and mortify under Carbuncles, and other Tokens : Indeed, 


the whole Animal Oeconomy is ruined ; of ſuch Impor. 
- zance is the Air 10 all the Parts of it. Thus my 


ſearned F riend. 
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07 the Plating the Parts of Man's Boch. 


N this Chapter I propoſe to conſider the Lodg- 
ment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts them- 
ſelves, all ſet in the moſt convenient Places of the 
Body, to miniſter to their own ſeveral Uſes and 
Purpoſes, and aſſiſt, and mutually to help one ano- 
ther. Where could thoſe faithful Watchmen the 
Eye, the Ear, the Tongue, be ſo commodiouſly 
placed, as in the upper Part of the Building 
Where could we, throughout the Body, find fo 
proper a Part to lodge four of the five Senſes, as 
in the Head (a), near the Brain (5), the common 
Senfory, a Place well guarded, and of little other 
Uſe than to be a Seat to thoſe Senſes? And, How 
could we lodge the fifth Senſe, that of Touching, 
otherwiſe (c), than to diſperſe it to all Parts of the 

The PT Os Body ? 


2 
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(a) Senſus, interpretes ac nuntii rerum, in capite, tanguam in 
arce, mirifice ad uſus necefſarios & fadti, & collocati ſunt. Nam 
cali tanquam ſpeculatores, altiſ/imum locum obtinent; ex quo plu- 
rina conſpicientes, fungantur ſuo munere. Ft aures cum ſonum 
recipere debeant, qui naturd in ſublime fertur ; redtè in illis corpo- 
rum partibus collocatæ ſunt.  Cicer. de Nat. Deor. I. 2. c. 56. 
ubi plura de c#teris Senſibus. | 9 
6) Galen well obſerves, That the Nerves miniſtring to Mo- 
tion, are hard and firm, to be leſs ſubject to Injury; but thoſe 
miniſtring to Senſe, are {oft and tender; and that for this Rea- 


ſon it is, that four of the five Senſes are lodged ſo near the 
Brain, ix. partly to partake of the Brain's Softneſs and Ten- 
derneſs, and partly for the Sake of the ſtrong Guard of the 
dkull, Vid. Gal. de N. Fart. £ $. & $50. 

e) See Book LV. Chap. 6. Note (c). 


6) Quan 
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298 Of the Placing off the Book V. 
Body? Where could we plant the Hand (4), but 
juſt where it is, to be ready at every Turn, on all 
Occaſions of Help and Defence, of Motion, Ac- 
tion, and every of its uſeful Services? Where could 
wie ſet the Legs and Feet, but where they are, to 
bear up, and handſomely to carry about the Body? 
Where could we lodge the Heart, to labour about 
the whole Maſs of Blood, but in, or near the 
Centre of the Body (e)? Where could we find 
Room for that noble Engine to play freely in? 
Where could we ſo well guard it againſt external 
Harms, as it is in that very Place in which it is 

lodg'd and ſecur' d? Where could we more commo- 
 diouſly place, than in the Thorax and Belly, the 

uſeful Viſcera of thoſe Parts, ſo as not to ſwag, and 
jog, and over-ſet the Body, and yet to miniſter fo 
harmoniouſly, as they do, to all the ſeveral Ules of 
Concoction, Sanguification, the Separation of vari- 
ous Ferments from the Blood, for the great Uſes of 
Nature, and to make Diſcharges of what is uſeleſs, 
or would be burthenſome or pernicious to the Bo- 
dy (f)? How could we plant the curious and great 
Variety of Bones, and of Muſcles, of all Sorts and 
Sizes, neceſſary, as I have ſaid, to the Support, and 
every Motion of the Body ? Where could we lodge 
all the Arteries and Veins, to convey Nouriſhment;' | 
and the Nerves, Senſation throughout the Body! 


Where, I fay, could we lodge all theſe 3 
| = . e 0! 


— 


(4) Duam verò aptas, quamque multarum artium miniſirai 
Manus natura homini dedit? The Particulars of which, enume- 
rated by him, ſee in Cic. ubi ſupra, c. 60. 

(e) See Book VI. Chap. 5. | 

Ut in edificiis Arebitecti avertunt ab oculi: & naribus de. 
minorum ea, que profluentia neceſſarid tetri efſent aliquid habitura 
fie natura res [ſmiles ( ſcil. excrementa) procul amandavit a Jen. 


ſaibus. Cicer. de Nat. Deor. 1. 2. c. 56. 


(s) Com- 
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Caae. VI. Parts of Man's Body. 299 
of the Body, to perform their ſeveral Offices? How 
could we ſecure and guard them ſo well, as in the 
very Places, and in the ſelf-ſame Manner in which 
they are already plac'd in the Body? And laſtly, to 
name no more, What Covering, what Fence could 
we find out for the whole Body, better than that of 
Nature's own providing, the Skin? (g) How could 
we ſhape it to, or brace it about every Part better, 
either for Convenience or Ornament? What better 
Texture could we give it, which although leſs obdu- 
rate and firm, than that of ſome other Animals; yet 
is ſo much the more ſenſible of every Touch, and 
more compliant withevery Motion? And being eaſily 
defenſible by the Power of Man's Reaſon and Art, 
is therefore much the propereſt Tegument for a rea- 
ſonable Creature. | e 


n. ** 


* 


— 
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I) Compare here Galen's Obſervations 4 U/. Part. I. 11. 
6. 15. Alſo J. 2. c. 6. See alſo Cowper. Anat. where in Tab. 4. 
are very elegant Cuts of the Skin in divers Parts of the Body, 
drawn from microſcopical Views; as alſo of the papillæ Pyra- 
miaales, the ſudoriferous Glands and Veſſels, the Hairs, &c. 
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of the Provifion in Marr s Body againf Evi * 


Aving taken a tranſient View of the Structure, 

and Lodgment of the Parts of human Bodies; 

let us next conſider the admirable Proviſion that is 
made throughout Man's Body, to ſtave off Evils, 
and to diſcharge (4) them when befallen. For the 
Prevention of Evils, we may take the Inſtances al- 
ready given, of the Situation of thoſe faithful Sen- 
4 the Eye, the Ear, and Tongue, in the ſupe- 
rior Part of the Body, the better to deſcry Dan- 
ers at a Diſtance, and to call out preſently for 
Help. And how well ſituated is the Hand to be a 
ſure and ready Guard to the Body, as well as the 
faithful Performer of moſt of its Services? The 
Brain, the * che Arweries. the Heart (5), the 
Lungs; 


4 
9 
2 5 — — 


(a) One of Nature's moſt conſtant Methods here, is by the 
Glands, and the Secretions made by them; the Particulars of 
which being too long for theſe Notes, I ſhall refer to the mo- 
dern Anatomiſts, who have written on theſe Subjects : and in- 
deed, who are the only Men that have done it tolerably : Par- 
ticularly, our learned Doctors Cockburn, Keil, Morland, and 
others at Home and Abroad: An Abridgment of whoſe Opi- 
nions and Obſervations, for the Reader's Eaſe, may be met 
with in Dr. Harris's Lex. Tech. Vol. 2. under the Words Gland, 
and Animal Secretion. 

(5) In Man, and moft other Animals, the Heart hath the 
Guard of Bones; but in the Lamprey, which hath no Bones, 
(no not ſo much as a Back- bone, ) Je Heart is very firangely 
Secured, and lies. immur d, or capſulated in a Cartilage, or griſly 
Subſtance, which includes the Heart, and its Auricle, as the Skull 


tb the Brain in other Animals. Power s Microſ. Obſ. 22. 
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Cnae. VII. Provifiens againſt Evil. 301 
Lungs; and in a Word, all the principal Parts, 
how well are they barricaded, either with ſtron 
Bones, or deep Lodgments in the Fleſh, or ſome 
ſuch the wiſeſt and fitteſt Method, moſt agreeable to 
the Office and Action of the Parts? Beſides which, 
for greater Precaution, and a farther Security, what 
an incomparable Proviſion hath the infinite Contri- 
ver of Man's Body made for the Loſs of, or an 
Defect in, ſome of the Parts we can leaſt ſpare, by 
doubling them ? By giving us two Eyes, two Ears, 
two Hands, two Kidneys, two Lobes of the Lungs, 
Pairs of the Nerves, and many Ramifications of the 
Arteries and Veins in the fleſhy Parts, that there 
may not be a Defect of Nouriſhment of the Parts, 
in Cafes of Amputation, or Wounds, or Ruptures 
of any of the Veſſels. | 
And as Man's Body is admirably contriv*d, and 
made to prevent Evils; ſo no leſs Art and Cau- 
tion hath been uſed to get rid of them, when they 
do happen. When by any Misfortune, Wounds 
or Hurts do befal; or, when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 
Miſchiefs upon ourſelves, what Emunctories On 
what admirable Paſſages (a), are diſpersd through- 
Ouc 


_ 
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e) Here [from the Puſtules he obſerv'd in Monomotapa] 
were Grounds to admire the Contrivance of our Blood, which on 
ſome Occaſions, ſo ſoon as any Thing defirudive to the Conſlitution 
of it, comes into it, immediately by an intęſline Commotion, endea- 
voureth to thruſt it forth, and is not only freed from the new Gueſt 3 

but ſometimes what likewiſe may have lain lurking therein 
for a great while. And from hence it comes to paſs, That moſt 
Part of Medicines, when duly adminiſtred, are not anly ſent out of 
the Body themſelves; but hkewiſe great Quantities of morbifick 
Matter: As in Salivation, &c. Dr. Sloane's Voy. to Jamaica, 


25. i 

- (4) Valſalva diſcover'd ſome Paſſages into the Region of 
the Far-drum, of mighty Uſe, (among others,) to make Diſ- 
charges of Bruiſes, Impoſthumes, or any purulent, or mor- 


1 | bifick 
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go2 Proviſions againſt Evils. * Book v. 
out the Body; what incomparable Methods doth 
Nature take (e); what vigorous Efforts is ſhe ena- 


— — 1 — — 


bifick Matter from the Brain, and Parts of the Head. Of 
which he gives two Examples: One a Perſon, who from a Blow 
on his Head, had diſmal Pains therein, grew ſpeechleſs, and 
lay under an abſolute Suppreſſion and Decay of his Strength; 
but found certain Relief, whenever he had a Flux of Blood, 
or purulent Matter out of his Ear; which after his Death Val. 
ſalva diſcover'd, was through thoſe Paſſages. 0 
The other was an Apoplectical Caſe, wherein he found a large 
Quantity of extravaſated Blood, making Way from the Ven- 
tricles of the Brain, through thoſe ſame Paſſages. Yal/al. d. 
Aure hum. c. 2. ft. 14. and c. 5. ſect. 8. $0 | 
(e) Hippocrates Lib. de Alimentis, takes Notice of the Sags- 
city of Nature, in finding out Methods and Paſſages for the 
diſcharging Things offenſive to the Body, of which the late 
learned and ingenious Biſhop of Clogber, in Ireland, (Boyle,) 
gave this remarkable Inſtance, to my very enrious and inge- 
nious Neighbour and Friend, D' Acre Barret, Eſq; vis. That 
in the Plague Year, a Gentleman at the Univerſity had a 
large Plague-Sore. gathered under his Arm, which, when they 
expected it would have broken, diſcharged itſelf by a more 
than ordinary large and fœftid Stool; the Sore having no o- 
ther Vent for it, and immediately becoming ſound and well 
thereon. | „ 
Like to which, is the Story of J. Laxonius, of a Soldier 
of thirty five Years of Age, who had a Swelling in his right 
Hip, accompany'd with great Pain, &c. By the Uſe of emol- 
lient Medicines, having ripened the Sore, the Surgeon intend- 
ed the next Day to have opened it; but about Midnight, the 
Patient having great Provocations to Stool, diſburthen'd him- 
ſelf three Times; immediately upon which, both the Tumour 
and Pain ceaſed, and thereby diſappointed the Surgeon's In- 
tentions. Ephem. Germ. Anno 1690. 2 49. More ſuch In- 
ſtances we find of Mr. Tonges, in Philoſoph. Tranſ. No 323. 
But indeed there are ſo many Examples of this Nature in our 
Philsſoph. Tranſ. in Ephem. German. Tho. Bartboline, Rhv 
dius, Sennertus, Hildanus, Sc. that it would be endleſs to re- 
count them, Some have ſwallow'd Knives, Bodkins, Needles 
and Pins, Bullets, Pebbles, and twenty other ſuch 'Things as 
could not find a Paſſage the ordinary Way, but have met with 
an Exit through the Bladder, or ſome other Way of Nature's 
own providing. But paſſing over. many Particulars, I ſhall 


only give one Inſtance more, becauſe it may be a good Cau- 
3 tion 
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CuAP. VII. Provifions againſt Evil, 303 
bled to make, to diſcharge the peccant Humours, 
to correct the morbifick Matter; and, in a Word, 
to ſet all Things right again? But here we had beſt 
take the Advice of a learned Phyſician in the Caſe: 
„The Body, (faith he) is ſo contrived, as to be 
« well enough ſecured againſt the Mutations in the 
« Air, and the leſſer Errors we daily run upon; 
« did we not in the Exceſſes of Eating, Drinking, 
« Thinking, Loving, Hating; or ſome other Folly 
« let in the Enemy, or lay violent Hands upon our 
« ſelves. Nor is the Body fitted only to prevent, - 
« but alſo to cure, or mitigate Diſeaſes, when by 
« theſe Follies brought upon us. In moſt Wounds, 
« if kept clean, and from the Air. the Fleſh 
« will glew together with its own native Balm. 
“ Broken Bones are cemented with the Callus, which 
« themſelves help to make**. And ſo he goes on 
with ample Inſtances in this Matter, too many to 
be here ſpecify*d (f). Among which he inſtanceth 
in the Diſtempers of our Bodies, ſhewing, That 
even many of them are highly ſerviceable to the 
Diſcharge of malignant Humours, and preventing 
greater Exils | 5 
And no leſs Kind than Admirable is this Con- 
trivance of Man's Body, that even its Diſtempers 
BY ſhould 


2 
— 


„ 
— 


tion to ſome Perſons, that theſe Papers may probably fall in- 
to the Hands of; and that is, the Danger of ſwallowing 
Plumb flones, Prune-ſtonfs, &c. Sir Francis Butler's Lady had 
many Prune-flones that made way through an Abſceſs near her 
Navel. Phily/oph. Tranſ. No 265, where are other ſuch like 
Examples. More alſo may be found in No 282, 304, Sc. 
And at this Day, a young Man, living not far off me, laboux- 
eth under very troubleſome and dangerous Symptoms, from 
the Stones of Sloes and Bullace, which he ſwallow'd eight or 
ten Years ago. . 


(f) Grew's Caſnol. Sec. 28, 29. 
8 es 1 (ee) Ner 
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304. Proviſtons againſt Evrls. Book c V. 
ſhould many Times be its Cure (g); that when the 
Enemy lies lurking within to deſtroy us, there 
ſhould be ſuch a Reluctancy, and all Nature exci. 
ted with its utmoſt Vigour to expel him thence. 
To which Purpoſe, even Pain it ſelf is of great 
and excellent Uſe, not only in giving us Notice of 
the Preſence of the Enemy, but by exciting us to 
ule our utmoſt Diligence and Skill to root out ſo 
troubleſome and deſtructive a Companion. 


8 __—_— *** _ ** 
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(A) Nor are Diſeaſes themſelves uſeleſs: For the Blood in a H. 
ver, if well gowern'd, like Wine upon the Fret, diſchargeth itſilf 
of all heterogencous Mixtures; and Nature, the Diſeaſe, and R.. 
medies, clean all the Rooms of the Houſe ; whereby that which 
threatens Death, tends, in Concluſion, to the prolonging of Lift, 
Grew, ubi ſupr. ſect. 52. * | 

And as Diſeaſes miniſter ſometimes to Health: ſo to other 
good Uſes in the Body, ſuch as quickning the Senſes : Of 
which take theſe Inſtances relating to the Hearing and Sight. 

Avery ingenious Phyſician falling into an old Kind of Fever, 
had his Senſe of Hearing thereby made ſo very nice and tender, 
that he very plainly heard foft Whiſpers, that were made at a cn. 
feaerable Difiance off, and which were not in the leaſt perceiud h 
the By flanders, nor would have been by him before his Sickneſs. 

A Gentleman of eminent Parts and Note, during a Diftemper bt 
had in his Eyes, had his Organs of Sight brought to be ſo tender, 
that both his Friends, and himſelf have afſur'd me, That when it 
wal d in the Night, he could for a while plainly ſee and diſtinguib 

Colours, as well as other Objects, diſcernable by the Eye, as wat 
more than once try d. Boyl. deter. nat. of Effluv. ch. 4. 

Daniel Fraſer continu'd Deaf and Dumb from his Birth, 

till the 17th Year of his Age——— After his Recovery from a li. 
ver, he perceiv'd a Motion in his Brain, which was very unte, 
to him; and afterwards he began to hear, and in Praceſs of Tim, 


to under fland Speech, &c. Vid. Philoſ. Tranſ. N* 312. 7 
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F 8 Conſent between the Parts of Man's Body. 


T is an admirable Proviſion the merciful Crea- 
tor hath made for the Good of Man's Body, 
by the Conſent and Harmony between the Parts 
thereof: Of which let us take St. Paul's Deſcrip- 
tion, in 1 Cor. xii. 8. But now hath God ſet the 
Members, every one of them in the Body, as it bath 
pleaſed him. And ver. 21. The Eye cannot ſay unto 
the Hand, I have no need of thee : Nor again, the Head 
to the Feet, I have no need of you, But ſuch is the 
Conſent of all the Parts, or, as the Apoſtle wordeth 
it, God hath ſo tempered the Body together, that the 
Members ſhould have the ſame Care one for another, 
ver. 25. So that whether one Member ſuffer, all the 
Members ſuffer with it; or one Member be honoured, (or 
affected with any Good, ) all the Members rejoice, [and 
ſympathize] with it, ver. 26. | „ 
This mutual Accord, Conſent, and Sympathy of 
the Members, there is no Reaſon to doubt (a), is 
made by the Commerce of the Nerves (5), and 
their 


42 
* 
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(a) See Book IV. Chap. 8. 

(b) Tria propoſita ipfi Nature in Nervorum diſtributions fue- 
runt, 1. Ut ſenſoriis inſtrumentis Senſum impertiret. 2. Ut 
mntorits Motum. 3. Ut omnibus aliis ¶ partibus] daret ut que 
ft dolorem adferrent, dignoſcerent. And afterwards, Si quis in 
nſeFonibus ſpectavit. confederavitque juſtene, an ſecus Natura 
Nerwos non eadem menſura omnibus partibus diflribuerit, fed aliis 
ul dem liberalins, aliis vers parcins, eadem cum Mippocrate, 
velit nolit, de Naturd omni no pronunciabit, quad ea ſcilicet ſagax, 
Jujia, artificioſa, animaliumque provida eff, Galen de Uſy 
mt E | 1 
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206 Conſent of the Parts, Book y. 
their artificial Poſitions, and curious Ramificat. 
ons throughout the whole Body, which is admi. 
| Table and incomparable, and might deſerve a Place 
in this Survey, as greatly, and manifeſtly ſetting 
forth the Wiſdom and Benignity of the great Cre. 
ator; but that to give a Deſcription thereof fron 
the Origin of the Nerves, in the Brain, the Ce. 
bellum and Spine, and ſo through every Part d 
the Body, would be tedious, and intrench too 
much upon the Anatomiſt's Province: And there. 
fore one Inſtance” ſhall ſuffice for a Sample of th 
Whole; and that ſhall be, (what was promile 
before) (c), the great Sympathy occaſion'd by the 
ib Pair of Nerves; which I chuſe to inftanc 
in, rather than the Par vagum, or any other d 
the Nerves; becauſe altho* we may have leſs Vz 
riety of noble Contrivance and Art, than in tha 
Pair; yet we ſhall find enough for our Purpol; 
and which may be diſpatch'd in fewer Word; 
Now this ff/b Conjugation of Nerves is branch 
to the Ball, the Muſcles, and Glands of the Eye; 
to the Ear; to the Jaws, the Gums, and Teeth; 
to the Muſcles of the Lips (d); to the Tonſil 
the Palate, the Tongue, and the Parts of th 
Mouth; to the Precordia alſo, in ſome Meaſure 


by inoſculating with one of its Nerves; and laſtj, 
| t 
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te) Book IV. Cbap. Zꝗf. | 

(a) Dr. Willis gives the Reaſon, Cur mutua Amaſum 
eſcula labiis impreſſa, tum precordia, tum genitalia. afficiinh 
amorem ac libidinem tam facile irritant, to be from the C 
ſent of thoſe Parts, by the Branches of this fifth Pair. An 
e 22. . | 
And Dr. Sachs judges it to be from the Conſent of the l. 
bia Oris cum Labiis Lieri, that in April 1669, a certain bret 
ing Lady, bei g affrighted with ſeeing one that had ſcabi 
Lips. which they told her were occaſion'd by a peſtilenti 
Peer, hid {:ch like Puſtules brake out in the Labia Un 
Epbem. Germ. T. 1. Oc. 20. | | 
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to the Muſcles of the Face, particularly the Checks, 
whoſe ſanguiferous Veſſels it twifts about. 
From hence .it comes to paſs, that there is a 
great Conſent and Sympathy (e) between theſe 
Parts; ſo that a guſtable Thing ſeen or ſmelt, ex- 


cites the Appetite, and affects the Glands and 


Parts of the Mouth ; that a Thing ſeen or heard, 


that is ſhameful, affects the Cheeks with modeſt 


Bluſhes; but on the contrary, if it pleaſes and 
tickles the Fancy, that it affects the Præcordia, 
and Muſcles of the Mouth and Face with Laugh- 
ter; but a Thing cauſing Sadneſs and Melancholy, 
doth accordingly exert itſelf upon the Præcordia, 
and demonſtrate itſelf by cauſing the Glands of 
the Eyes to emit Tears (/), and the Muſcles of 
the Face to put on the ſorrowful Aſpect of Cry- 
ing. Hence alſo that torvous ſour Look produced 
by Anger and Hatred : And that gay and pleaſing 
Countenance accompanying Love and Hope. And 
in ſhort, it is by Means of this Communication of 
the Nerves, that whatever affects the Soul, is de- 
monſtrated, (whether we will or no,) by a con- 
ſentaneous Diſpoſition of the Præcordia within, and 


a ſuitable Configuration of the Muſcles and Parts 


of the Face without. And an admirable Contri- 
vance of the great Gop of Nature this is; That 
as a Face is given to Man, and as Plim faith (g), 
to Man alone of all Creatures; ſo it ſnould be, (as 
| he obſer ves, ) the Index of Sorrow and Chear fulneſs, 
of 


- — 


(e) Conſult Willis ubi ſupra. 
Tears ſerve not only to moiſten the Eye, ta cle and 
brighten the Cornea, and to expreſs our Grief; but alſo to 


alleviate it, according to that of U/ e to 3 1 


Seneca's Troas, ver. 702. 
Tempus moramque dabimus, arbitrio tuo 
Inplere lacrymis: Fletus ærumnas læwat. 


(g) Pin. Nat. il I. 11. c. 37. 
X 2 „ 
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308 Conſent of the Parts. Book V. 
of Compaſſion and Severity. In its aſcending Part is the 
Brow, and therein a Part of the Mind too. 7. berewith 
we deny, therewith we conſent. With this it is we ſhew 

ur Pride, which hath its Source in another Place; but 
| bere its Scat: In the Heart it hath its Birth; but her? 
it abides and dwells, and that becauſe it could find no 
other Part throughout the Bedy hb. gber, or more craggy (b), 
where it might reid? alone. 

Thus I have diſpatch'd what I ſhall remark con- 
cerning the Soul and Body of Man: There are 
divers other Things, which well deſerve a Place in 
this Survey; and theſe that I have taken Notice of, 
deſerved to have been enlarged upon: But what 
hath been ſaid, may ſuffice for a Taſte and Sample 
of this admirable Piece of God's Handy-work ; at 
leaſt ſerve as a Supplement to what others have ſail 
before me. For which ReaſonlT have endeavour'd to 
ſay as little wittingly as I could, of what they have 

taken Notice of, except where the Thread of my 
Diſcourſe laid a Neceſſity upon me. 


— _—_—_ 
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() Nihil altius final RI iruenit. 


CHAP. = 


0 7 the Vari ety f Mens Faces, Voices, and 
Hand-Writing. | 


ERF 1 would have put an End to my Ob- 

1 ſervations relating to Man; but that there 
are three Things ſo expreſsly declaring the Divine 
Mara zement 2nd Concurrenee, that I ſhall juſt 
mention them, although taken Notice of more 
amply by others; and that is, The great Varie. 


t) 


Cn ar. IX, The Variety of Men's Faces, &c. 309 
ty throughout the World, of Men's Faces (a), 
Voices (4), and Hand-Writing. Had Man's Bo- 


” 2.4 £ 


infinite Lord of the. World, this wiſe Variety 
would never have been: But Men's Faces would 
have been caſt in the ſame, or not a very different 
Mould; their Organs of Speech would have ſound- 
ed the ſame, or not fo great a Variety of Notes; 
and the ſame Structure of Muſcles and Nerves, 
would have given the Hand the fame Direction 
in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what Miſchiefs, would the 
World eternally have lain under? No Security 
could have been to our Perſons; no Certainty, no 
Enjoyment of our Poſſeſſions (c); no Juſtice be- 

Es 1 tween 


BAY — 


(a) If the Reader hath a Mind to ſee Examples of Men's 
Likeneſs, he may conſult Valer. Maximus, I. g. c. 14. con- 
cerning the Likeneſs of Pompey the Great, and Vibius, and 
Publicius Libertinus; as alſo of Pompey the Father, who got 
ine Name of Coguus, he being like Menogenes the Cook; with 
divers others. | 
(>) As the Difference of Tone makes a Difference between 
every Man's Voice, of the ſame Country, yea, Family, ſo 
2 different Dialect and Pronunciation, differs Perſons of di- 
vers Countries, yea, Perſons of one and the ſame Country, 
ſpeaking the ſame Language: Thus in Greece, there were the 
Jonich, Dorick, Attick, and /Eolick Dialects. So in Great Bri- 
zain, beſides the grand Diverſity of Engliſh and Scotch, the 
different counties vary very much in their Pronunciation, 
Accent, and Tone, altho' all one and the ſame Language. 
And the Way of the Gileadites proving the Ephraimites, Tudg. 
x11, 6, by the Pronunciation of Shibboleth, with a Schin, or 
Sibooleth with a Samech, is well known. So à Lapide faith, 
the Flemings prove whether a Man be a Frenchman or not, 
by bidding him pronounce Acht en tachtenticht ; which they 
pronounce, Ad en tactentic, by reaſon they can't pronounce 
tne Aſpirate 5. SE, | | | 
(e) Regi Antiocho unus ex aqualibus=———— —— nomine Artemon, 
perguam fimilis fuiſſe traditur. Duem Laodice, uxor Antiachi, 
Pater feta wire, diſſimulandi ſceleris gratia, in ledtulo perinde 

| K 3 "a quaſt 
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310 The Variety of Men's Faces, &c. Book V. 

tween Man and Man; no Diſtinction between 

Good and Bad, between Friends and Foes, between 

Father and Child, Huſband and Wife, Male or Fe- 

male; but all would have been turn'd topſey- turvey, 
by being expoſed to the Malice of the Envious and 
IIl-natured, to the Fraud and Violence of Knaves 

and Robbers, to the Forgeries of the crafty Cheat, 

to the Luſts of the Effeminate and Debauch'd, and 

what not! Our Courts of Juſtice (4) can abun- 

dantly teſtify the dire Effects of miſtaking Men's 

Faces, of counterfeiting their Hands, and forging 

Writings. But now, as the infinitely wiſe Creator 

and Ruler hath order'd the Matter, every Man's 

Face can diſtinguiſh him in the Light, and his 

Voice in the Dark ; his Hand-writing can ſpeak for 

him tho? abſent, and be his Witneſs, and ſecure his 

Contracts in future Generations. A manifeſt, as well 

as admirable Indication of the divine Superinten- 

dence and Management (e). | 


— — 


guaſe ipſum Regem agrum collocavit. Admiſſumque univerſun 
populum, & ſermone ejus & vultu conſimili fefellit : crediderunt- 
que homines ab Antiocho moriente Laodicen & natos ejus fibi con- 
mendari. Valer. Max. ib. . 

(4) DPuid Trebellius Calca ] quam aſſeveranter ſeſe Clodiun 
tulit & quidem dum de bonis ejus contendit, in centumwviral! 
judicium adeo favorabilis deſcendit, ut vix juſtis & æquis ſententii 
conflernatio populi ullum relingueret locum. In illd tamen queſtion: 
neque calumnie petitoris, neque violentiæ plebis judicantium religia 
ceſſit. Val. Max. ib. c. 15. | | 

(e) To the foregoing Inſtances of Divine Management, 
with relation to the political State of Man, I ſhall add ano- 
ther Thing, that I confeſs hath always ſeem'd to me ſome- 
| What odd, but very providential; and that is, the Value 
that Mankind, at leaſt the civilized Part of them, have in all 
Ages put upon Gems, and the purer finer Metals, Gold and 
Silver; ſo as to think them equivalent unto, and exchange 
them for Things of the greateſt Uſe for Food, Cloathing, 
and all other Neceſſaries and Conveniences of Life. Where 
as thoſe Things themſelves are of very little, if any, Uſe 
Phyſick, Food, Building, or Cloathing, otherwiſe than fo: 
Ornament, or to miniſter to Luxury; as Suetenius tells. : 
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of Nero, who fiſh'd with a Net gilt with Gold, and ſhod his 
Mules with Silver; but his Wife Poppæa ſhod her Horſes 
with Gold. Vit. Ner. c. 30. Plin. N. H. J. 33. c. 11. So the 
ſame Suetonius tells us, Jul. Cæſar lay in a Bed of Gold, and 
rode in a Silver Chariot. But Heliogabalus rode in one of 
Gold, and had his Cloſe-ſtool-Pans of the ſame Metal. And 
Pliny faith, Vaſa Coguinaria ex argento Calvus Orator fiert 


queritur. Ibid. Neither are thote precious Things of 


greater Uſe to the making of Veſſels, and Utenſils, (unleſs 
ſome little Niceties and Curiofities,) by means of their 
Beauty, Imperdibility, and Ductility. Of which laſt, the 
great Mr. Boyle hath, among others, theſe two Inſtances, in 
his Efay about the Subtilty of Effiuviams, Chap. 2. Silver. 
whoſe Ductility, and Tradiility, are very much inferior to thoſe 
of Gold, was, by my procuring, drawn out to fo lender a Wire, 
that———a Angle Grain of it amounted to twenty-ſeven Feet. 
As to Gold, he demonftrates it poſſible to extend an Ounce 
thereof, to reach to 777600 Feet, or 155 Miles and an half, 
yea, to an incredibly greater Length. | 

And as to Gems, the very Stories that are told of their pro- 
digious Virtues, are an Argument, that they have very little, 
or none, more than other hard Stones. That a Diamond ſhould 
diſcover whether a Woman be true or falſe to her Husband's 
Bed; cauſe Love between Man and Wife; ſecure againſt 
Witchcraft, Plague, and Poiſons ; that the Ruby ſhould diſpoſe 
to Cheerfulneſs, cauſe pleaſant Dreams, change its Colour 
againſt a Misfortune befalling, &c. that the Sapphire ſhould 
grow foul, and loſe its Beauty, when worn by one that is 
Leacherous ; that the Emerald ſhould fly to pieces, if it touch 
the Skin of any unchaſte Perſon in the Act of Uncleanneſs : 
that the Chryſolite ſhould loſe its Colour, if Poiſon be on 
the Table, and recover it again when the Poiſon'is off; and, 
to name no more, that the Turcoiſe (and the ſame is ſaid of a 
Gold Ring,) ſhould ſtrike the Hour when hung over a drink- 
ing Glaſs, and much more to the ſame Purpoſe: All theſe, 
and many other ſuch fabulous Stories, I fay, of Gems, are 
great Arguments, that their Virtue is equivalent to their 
Value. Of theſe, and other Virtues, conſult Vorm in his 
Muſeum, J. 1. ſeck. 2. c. 17, fc. | 

But as to Gems changing their Colour, there may be ſome3 
what of Truth in that, particularly in the Turcoiſe laſt men- 
tion d. Mr. Boyle obſerv'd the Spots in a Turcoiſe, to ſhiſt 
their Place from one Part to another, by gentle Degrees. 


e 
So did the Cloud in an Agate-Handle of a Knife. A Diamond 
he wore on his Finger, he obſerv'd to be more illuſtrious 
at ſome times than others; which a curious Lady told him 
ſhe had alſo obſerv'd in hers. So likewife a rich Raby did 
the ſame. Boyle of Ab/ol. Reſt in Bodies. I 
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ND now having taken a View of a and 
finding every Part of him, every Thing re- 
lating to him contrived, and made in the very beſt 
Manner ; his Body fitted up with the utmoſt Fore- 


fight, Art, and Care; and this Body, (to the great 


Honour, Privilege, and Benefit of Man,) poſſeſsd 
by a Divine Part, the Soul, a Subſtance made as 


it were on Purpoſe to contemplate the Works of 


Gor, and glorify the great Creator; and fince this 
Soul can diſcern, think, reaſon, and ſpeak ; What 


can we conclude upon the whole Matter, but that 


we lie under all the Obligations of Duty and Gra- 
titude, to be thankful and obedient to, and to ft 
forth the Glories of our great Creator, and noble 
Benefactor! And what ungrateful Wretches are we, 
how much worſe than the poor Irrationals, if we 
do not employ the utmoſt Power of our Tongue, 
and all our Members, and all the Faculties of our 
Souls, in the Praiſes of Gop! But above all, 
ſhould we, who have the Benefit of thoſe glorious 


Acts ard Contrivances of the Creator, be ſuch 


wicked, ſuch baſe, ſuch worſe than brutal Fools, 


to deny the Creator (a), in ſome of his noble 
| Works? 


2 » 
** * 


(a) It was a pious, as well as juſt 1 the ingeni- 
ous Laurence Bellini makes of his Opuſculum de Motu Cordii, 
in theſe Words: De Motu Cordis itbæc. Quæ equidem omnia, 
ft a rudi intelligenti6 Hominis tantum confilii, tantum ratibci. 
mi, tantum peritiæ mille rerum, tantum feientiarum exigunt, 
ad hoc, ut inveniantur, ſeu ad hoc, ut percipianiur poſiquan 


facta * unt; illum, cuj us _ , Es unt hec ſingula, tan 
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Works? Should we ſo abuſe our Reaſon, yea, 
our very Senſes; ſhould we be ſo beſotted by the 


Devil, and blinded by our Luſts, as to attribute 
one of the beſt contriv*d Pieces of Workmanſhip 


ro blind Chance, or unguided Matter and Moti- 
on, or any other ſuch ſottiſn, wretched, atheiſti- 
cal Stuff; which we never ſaw, nor ever heard 
made any one Being (5) in any Age ſince the Cre- 
ation? No, No! But like wiſe and unprejudic'd 
Men, let us with David ſay, P/alm CXXXIX. 14. 


dani erimus atque inanes, ut exiſtimemus efſe confilii impotem, 
rationis expertem, imperitum, aut ignarum omnium rerum ? Quan- 
tum ad me attinet, nolim ee Rationis compos, fi tantum inſudan« 
dum mihi effet ad conſequendum intelligentiam earum rerum, guats 
fabrefaceret neſcio que Vis, quæ nihil intelligeret eorum que fabre- 
faceret ; mihi etenim diderer effe vile quiddam,. atque ridiculum, 
gut vellem totam ætatem meam, ſanitatem, & guicquid tumanum 
et deterere, nihil curare quicquid eſt jucundiiatum, quicquid læti- 
tiarum, quicguid commodorum ; non divitias, non dignitates : non 
tenas etiam, & vitam ipſam, ut gloriari poſſem poſtremò inveniſſe 
unum, aut alterum, & fortaſſe me inveniſſe quidem ex is innume- 


ris, que produxiſſet, neſtio quis ille, qui fine labore, fine curd, 


mil cogitans, nihil cognoſcens, non unam aut. alteram rem, ne- 
que dubie, ſed cert produxifſet innumeras innumerabilitates rerum 
in hoc tam immenſo ſpatio corporum, ex quibus totus Mundus com- 
pingitur. Ah Deum immortalem ! Video prajens numen tuum in 
biſce tam prodigioſis Generationis initits, & in altifima eorum con- 
templatione defixus, neſcio quo &ſtro admirationis conciter, & guaſs 
devine furens cohiberi me minimò poſſum quin exclamen. 

Magnus Dominus Magnus Fabricator Hominum Deus ] Mag- 
ms atque Admirabilis ! Conditor rerum Deus quam Magnus es! 
Bellin. de Mot. Cord. fin. 

(6) Hoc [i. e. mundum effici ornatiſſimum, & pulcherrimum 
ex concurſione fortuita] gui eaiſtimat fieri potuiſſe, non intelligo 
wr non idem putet, ſi innumerabiles unius, & viginti forme lite- 
rarum, wel auree, vel quale/ſibet, aliqus conjiciantur, poſſe ex his in 
terram eæcuſſis annales Ennii ut deinceps legi paſſunt, effici, &. 
Yuod fi Mundum efficere poteft concurſus Atomorum, cur porticum, 
eur templun, cur domum, cur urbem non poteſt? Due ſunt minus 
eperoja, & multh quidem faciliora. Cic, de Nat. Deor. I. 2. 
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_ The Conclufion, Book V. 
(with which I conclude,) I will praiſe thee, for Ian 
fearfully and wonderfully made; marvellous are thy 
Works, and that-my Soul knoweth right well. ; 
Having thus made what (conſidering the Copi- 
ouſneſs and Excellence of the Subject,) may be cal- 
led a very brief Survey of Man, and ſeen ſuch ad- 
: mirable Marks of the Divine Deſign and Art let 
As next take a tranſient View of the other inferior 


Creatures; and begin with Quadrupeds. 
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B OO R * 
A SURVEY of Quaprueens. 


CHAR 
Of their Prone Poſture. 


N taking a View of this Part of the 
SE Animal World, ſo far as the Structure of 
heir Bodies is conformable to that of 
OS» Man, I ſhall paſs them by, and onlu 
take Notice of ſome Peculiarities in 
them, which are plain Indications of Deſign, and, 
tne Divine Super-intendence and Management. And 
1. The moſt viſible apparent Variation is the Prone 
| Poſture of their Body : Concerning which, I ſhall 
take Notice only of two Things, the Parts miniſtring 
| thereto, and the Uſe and Benefit thereof. 
I. As for the Parts, it is obſervable, That in all 
theſe Creatures, the Legs are made exactly confor- 
mable to this Poſture, as thoſe in Man are to his 
erect Poſture : And what is farther obſervable allo, 
is, that the Legs and Feet are always admirably 
| ſuited to the Motion and Exerciſes of each Ani- 
| mal: In ſome they are made for Strength oaly, to 
„ | ſupport 


F 


316 The Poſture of Quadrupeds, Book VI. 
ſupport a vaſt, unwieldy Body; (a); in others they 
are made for Agility and Swiftneſs (5), in ſome 
they are made for only Walking and Running, in 
others for that, and Swimming too (c); in others 
for Walking and Digging (d); and in others for 
Walking and Flying (e): In ſome they are made 
more lask and weak, for the plainer Lands; in o- 
thers rigid, ſtiff, and leſs flexible (F), for traver- 
| | 8 ſing 


* 
— 2 ”_ 


. — 
. 


(a) The Elephant being a Creature of prodigious Weight, 
the largeſt of all Animals, Pliny ſaith, hath its Legs accor- 
dingly made of an immenſe Strength, like Pillars, rather than 
Legs. | | | 

| (5) Deer, Hares, and other Creatures, remarkable for Swif.. 
neſs, have their Legs accordingly flender, but withal ſtrong, 
and every Way adapted to their Swiftneſs. 

(e) Thus the Feet of the Ozter are made, the Toes being 
all conjoined with Membrances, as the Feet of Geeſe and 
Ducks are. And in Swimming, it is obſervable, That when 
the Foot goes forward in the Water, the Toes are cloſe; 
but when backward, they are ſpread out, whereby they 
more forcibly ftrike the Water, and drive themſelves for- 
ward. The ſame may be obſerved alſo in Ducks and 
Geeſe, Sc. | | 
Of the Caſtor or Beaver, the French Academiſts ſay, The 
Structure of the Feet was very extraordizary, and ſufficiently d- 
monſtrated, that Nature hath defign'd this Animal to live in tht 
Water, as well as upon Land. For although it had four Feet, lie 
Terreſtrial Animals, yet the hindmoſt ſeemed more proper to fevin 
than walk with, the five Joes of which they were compos d, being 

Joined together like thoſe of a Gooſe by a Membrane, which ſeri 
this Animal to ſwim with. But the fore Ones were made otber- 
ewiſe ; for there was no Membrane which held thoſe Toes joined to- 
gether : And this was requiſite, for the Conveniency of this Animal, 
ewhich uſeth them as Hands like a Squirrel, when he eats, Me- 
moirs for a natural Hiſtory of Animals, pag. 84. | 
(a) The Mole's Feet are a remarkable Inſtance. | 
le) The Wings of the Bat are a prodigious Deviation from 

Nature's ordinary Way. So it is in the Virginian Squirrt, 
whoſe Skin is extended between the Fore-legs and its Body. 

(/) Of the Legs of the Eli, the French Academiſts ſay, 4: 
though ſome Authors report, That there are Elks in Muſcovia, _ 
| | | T4 
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ſing the Ice, and dangerous Precipices of the high 
Mountains (g); in ſome they are ſhod with rough 
and hard Hoofs, ſome whole, ſome cleft; in others 
with only a callous Skin. In which latter, it is ob- 
ſervable that the Feet are compos'd of Toes, ſome 
ſhort for bare- going; ſome long to ſupply the Place 
of a Hand (5); ſome armed with long and ſtrong 
Talons to catch, hold, and tare the Prey; ſome fen- 
ced only with ſhort Nails, to confirm the Steps in 


Running and Walking. | 


IT. As the Poſture of Man's Body is the fitteſt 
for a Rational Animal, ſo is the Prone Poſture of 
Quadrupeds the moſt uſeful and beneficial to them- 
ſelves, as alſo moſt ſerviceable to Man. For they 
are hereby better made for their gathering their 
Food, to purſue their Prey, to leap, to climb, to 
ſwim, to guard themſelves againſt their Enemies ; 
and, in a Word, to do whatever may be of principal 
Uſe to themſelves ; as alſo they are hereby rendered 
more uſeful and ſerviceable to Man, for carrying his 
Burdens, for tilling his Ground; yea, even for his 
Sports and Diverſions. | | od 

| 7 And 


_ i. 
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Legs are jointleſs ; there is great Probability, that this Opinion ts 


| founded on what is reported of thoſe Elks of Muſcovia, as well as 


of Czlar's Alce, and Pliny's Machlis, that they have Legs fo fliff 
and inflexible, that they do run on Ice without ſlipping ; which is a 


Way that is reported that they have to ſave themſelves from the 


Molves, &c. Ibid. p. 108. | | 

g) The common tame Goat (whoſe Habitation is generally 
on Mountains and Rocks, and who delighteth to walk on the 
Tops of Pales, Houſes, Sc. and to take great and ſeemingly 
dangerous Leaps) I have obſerv'd, hath the Joints of the Legs 
very ſtiff and ſtrong, the Hoof hollow underneath, and its 
Edges ſharp. The like, I doubt not, is to be found in the 
Wild Goat, conſidering what Dr. Scheucozer hath ſaid of its 
climbing the moſt dangerous Craggs of the Als, and the Man- 
ner of their hunting it. Vid. Iter. Alpin. 3. p. 9. 


(>) Thus in Hes and Monkeys, in the Beaver before, and 
divers others, : | 
„„ (0 It 
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318 The Poſture of Quadrupeds, Book VI. 
And now I might here add a Survey of the excel. 
lent Contrivances of the Parts miniſtring to this 
Poſture of the four-footed Animals, the admirable 
Structure of the Bones (7), the Joints and Muſcles, 
their various Sizes and Strength; their commodious 
Lodgment and Situation, the nice Æquipoiſe of the 
Body, with a great deal more to the ſame Purpoſe. 
But I ſhould be tedious to inſiſt minutely upon ſuch 
Particulars ; and beſides, I have given a Touch up- 
on theſe Kinds of Things, when I ſpake of Man. 
Paſſing by therefore many Things of this Kind, 
that might deſerve Remark, I ſhall only conſider 
ſome of the Parts of the Quadrupeds, differing from 
what is found in Man (I), and which are manifeſt 


. 
9 
— 


(i) It is a fingular Proviſion Nature hath made for the 
Strength of the Lion, if that be true, which Galen ſaith is re- 
ported of its Bones being not hollow (as in other Animal) 
but ſolid: Which Report he thus far confirms, that moſt of 
the Bones are ſo; and that thoſe in the Legs, and ſome other 
Parts, have only a ſmall and obſcure Cavity in them. Vid. 
Galen. de Li. Part. l. 11. c. 18. | 

(i Theſe Sorts of Differences in the Mechaniſm of Animal, 
ajax the Score of the Poſition of their Bodies, occur fo often, that 


#1 a Hiſtory of thoſe Variations of the Parts of Animals, <whic 
ſpring from the different Poſtures of their Bodies. Drake Anat. 
e.. | 
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CHAP. u. 
8 Of the Heads of Quadrupeds. 


T T is remarkable that in Man, the Head is of 

one ſingular Form; in the four-footed Race, as 
various as their Species. In ſome, ſquare and large, 
ſuitable to their low Motion, Food, and Abode ; in 
others leſs, ſlender and ſharp, agreeable to their 
ſwifter Motion, or to make their Way to their Food 
(a), or Habitation under Ground (b). But paſſing 


by a great many Obſervations that might be made 


of this Kind, I ſhall ſtop a little at the Brain, as 
the moſt conſiderable Part of this Part of the Body, 
being the great Inſtrument of Life and Motion in 
Quadrupeds, as it is in Man of that, as alſo in all 
Probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, that 
in Man the Brain is large, affording Subſtance, and 
Room for ſo noble a Gueſt; whereas in Quadrupeds, 
it is but ſmall. And another Thing, no leſs remark- 
able, is the Situation of the Cerebrum and Cerebellum, 
or the greater or leſſer Brain, which I ſhall give - 
| , tne 


— — 


3 


(a) Thus Swine, for Inſtance, who dig in the Earth for 
Roots, and other Food, have their Neck, and all Parts of their 
Head very well adapted to that Service. Their Neck ſhort, 
brawny, and ſtrong; their Eyes ſet pretty high out of the 
Way; their Snout long; their Noſe callous and ſtrong; and 
their Senſe of Smelling very accurate, to hunt out and diſtin- 
guiſh their Food in Mud, under Ground, and other the like 
Places where it lies concealed. | 

(6b) What hath been ſaid of Swine is no leſs, rather more 
remarkable in the Mole, whoſe Neck, Noſe, Eyes and Ears 
are all fitted, in the niceſt Manner, to its ſubterraneous Way of 


Life, 
e) Willis 
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320 The Heads of Quadrupeds, Book VI. 


the Words of one of the moſt exact Anatomiſts we 
have of that Part (c): Since, faith he, G o p hath 
* given to Man a lofty Countenance, to behold the 
„Heavens, and hath alſo ſeated an immortal Soul 
in the Brain, capable of the Contemplation of 
* heavenly Things; therefore, as his Face is erect, 
* ſo the Brain is ſet in an higher Place, namely, 
* above the Cerebellum, and all the Senſories. But 
«© in Brutes, whoſe Face is prone towards the 
« Earth, and whoſe Brain is capable of Speculation, 
the Cerebellum, (whoſe Buſineſs it is to miniſter to 
< the Actions and Functions of the Præcordia, the 
principal Office in thoſe Creatures) in them is fi- 
* tuated in the higher place, and the Cerebrun 
« lower. Alſo ſome of the Organs of Senſe, as the 
« Ears and Eyes, are placed, if not above the Cere- 
«© brum, yet at leaſt equal thereto. 
Another Convenience in this Poſition of the Ce 
rebrum and Cerebellum, the laſt ingenious Anato- 
miſt (d) tells us is this, * In the Head of Man, 
< ſaith he, the Baſe of the Brain and Cerebell, yea, 
* of the whole Skull, is ſet parallel to the Hort 
Eon; by which Means there is the leſs Danger 
of the two Brains joggling, or ſlipping out of 
& their Place. But in Quadrupeds, whoſe Head 
& hangs down, the Baſe of the Skull makes a right 
« Angle with the Horizon, by which Means the 
< Brain is undermoſt, and the Cærebell uppermoſt; 
„ ſo that one would be apt to imagine the Cere- 
C Sell ſhould not be ſteady, but joggle out of its 
« Place.” To remedy which Inconvenience, he 
tells us. And left the frequent Concuſſions of 
the Cerebell ſhould cauſe a Fainting, or N 
ä | 2 | 4 7 
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(e) Willis Cereb. Anat. cap. 6. Cumgue buic Deus os Sublint 
dederit, fc. | £2 | 
(4) Id. paulo poſt. Hs capite humano Cerebri & Cerebelli, &. 
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cup. II. The Heads of Quadrupeds. 321 
« ]y Motion of the Spirits about the Præcordia, 
« therefore, by the Artifice of Nature, ſufficient Pro- 
« yifion' is made in all, by the Dura Meninx cloſely 
« encompaſling the Czrebellum; beſides which, it is. 
« (in ſome) guarded with a ſtrong bony Fence ;z 
« and in others, as the Hare, the Coney, and ſuch 
« leſſer Quadrupeds, a Part of the Cerebell is on each 
« Side fenced with the Os Petroſum: So that by 
« this double Stay, its whole Maſs is firmly con- 
« tained within the Skull. e 
Beſides theſe Peculiarities, I might take notice 
of divers other Things no leſs remarkable, as the 
Nigitating Membrane of the Eye (e), the different 


Paſſages of the Carotid Arteries (F) through the: 
f Skull, 


(e) See Book IV. Chap. 2. Note (kk). - 
(f) Arteria Carotis Aliquanto poſterius in hamine quam in 
alio quovis animali, Calvariam ingreditur, ſcil. juxta illud fo- 
ramen, per quod finus lateralis in Venam jugularem deſiturus 
cranio elabitur ; nam in ceteris bæc arteria ſub extremitate, ſeu 
proceſſa acuto ofſis petrofi, inter cranium emergit : verùm in ca- 
pite humano, eadem, ambage longiori circumducta (ut ſanguinis 
torrens, priuſquam ad cerebri oram appellit, fradto impetu, le- 
n & placidins fluat) prope ſpecum ab ingreſſu ſinũs lateralis 
fatum, Calvarie baſin attingit; in majorem cautelam, 
tunica inſuper aſcititid craſſiore inveſ/iitur, And ſo he goes on 
to ſhew the Conveniency of this Guard the Artery hath, and 
its Paſſage to the Brain, and then faith, Si hujuſmodi confor- 
mationis ratio inquiritur, facile occurrit, in capite humano, ubi 
genereſt affetus & magni animorum impetus ac ardores excitan- 
fur, ſanguinis in Cerebri oras appulſum debere efſe liberum & 
expeditum, Qc. Atgue hoc quidem reſpectu di fert Homo d ple- 
nſque Brutis, quibus, Arteria in mille ſurculos diviſa, ne ſan- 
guinem pleniore alveo, aut citariore, quam par eft, curſu, ad 
cerebrum evehat, Plexus Retiformes conflituit, quibus nempe effi- 
tur, ut ſanguis tardo admodum, lenique & æguabili fere ſtil- 
licidio, in cerebrum illabatur. And then he goes on to give 
a farther Account of this Artery, and the Rete mirabile, in 


vers Creatures. Willis, ibid. c. 8. 
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322 The Necks of Quadrupeds, Book VI. 
Skull, their Branching: into the Rete Mirabile (g), 
the different Magnitude of the Nates, and ſome 
other Parts of the Brain in Beaſts, quite different 
from what it is in Man: But the Touches already 
given, may be Inſtances ſufficient to prevent my 
being tedious in inlarging upon theſe admirable 
Works of God. hs) 


1 
8 * ; un = * —— 


g) Galen thinks the Rete Mirabile is for concoRting and 
elaborating the Animal Spirits, as the Epididymides, [the 
Convolutions, x:po0:498; ee are for elaborating the Seed, 
De U/. Part. J. og. c. 4. This Rete is much more conſpicuous 
in Beaſts than Man; and, as Dr. Villis well judges, ſerves, 
1. To bridle the too rapid Incurſions of the Blood into the 
Brain of thoſe Creatures, whoſe Heads hang down much, 
2. To ſeparate ſome of the ſuperfluous ſerous Parts of the 

Blood, and ſend them to the Salival Glands, before the Blood 
enters the Brain of thoſe Animals, whoſe Blood is naturally 
of a watery Conſtitution. 3. To obviate any ObſtruQtions 
that may happen in the Arteries, by giving a. free Paſſage 
thro' other Veſſels, when ſome are ſtopped. 

In Quadrupeds, as the Carotid Arteries are branched into 

the Rete Mirabile, for the bridling the too rapid Current of 
Blood into the Brain; ſo the Vertebral Arteries are, neat 
their Entrance into the Skull, bent into an acuter Angle 
than in Man, which is a Wiſe Proviſion for the ſame Purpoſe, 
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CHAP, II. 
Of the Necks of Quadrupeds. 


ROM the Head paſs we to the Neck, 10 
principal Part of the Body, but yet a good 
Inſtance of the Creator's Wiſdom and Deſign, in- 
aſmuch as in Man it is ſhort, agreeable to tit 
Erection of his Body; but in the Four-footel 


Tribe it is long, anſwerable to the Length = the 
I. 
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Legs (a), and in ſome of theſe long, and leſs ſtrong, 
ſerving to carry the Mouth to the Ground; in 


others ſhorter, brawny, and ſtrong, ſerving to dig, 


and heave up great Burdens (5). | 

But that which deſerves eſpecial Remark is, that 
peculiar Proviſion. made in the Necks of all, or moſt 
granivorous 2yadrupeds, for the perpetual holding 
down their Head in gathering their Food, by that 
ſtrong, tendinous, and inſenſible Aponeurqſis, or Li- 
gament (c), braced from the Head to the Middle 
of the Back. By which means the Head, altho? 
heavy, may be long held down without any La- 
bour, Pain, or Uneaſineſs to the Muſcles of the 


— 
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(a) It is very remarkable, that in all the Species of Qua- 
drupeds, this Equality holds, except only the Elephant; and 
that there ſhould be a ſufficient ſpecial Proviſion made for 
that Creature, by its Proboſcis or Trank, A Member ſo ad- 
mirably contrived, ſo. curiouſly - wrought, and with ſo great 


Agility and Readineſs applied by that unweildy Creature to 


all its ſeveral Occaſions, that I take it to be a manifeſt In- 
ſtance of the Creator's Workmanſhip. See its Anatomy in 
Dr. J. Moulen's Anat. of the Elephant, p. 33. As alſo in 
Mr. Blair's Account in Phil. Tranſ. N“ 326. | 

Aliorum ea eft humilitas ut cibum terreſtrem roſtris facile con- 
| lirgant. Quæ autem altiora ſunt, ut Anſeres, ut Cygni, ut Grues, 
1 Cameli, adjuvantur proceritate collorum. Manus etiam data 
El:phantis, qui propter magnitudinem corporis difficiles aditus ha- 
bebant ad paſiuam. Cic. de Nat. Deor. I. 2. c.479. 

Puod iis animalibus que pedes habent fiſſos in digitos, Collum 
brevias fit factum, quam ut per ipſum Cibum ori admovere que- 
ant e iis vers que ungulas habent ſolidas, aut bifidas, longius, 
ut prona atgue inclinantia paſei queant. Qui id etiam opus non 
fit Artificis atilitatis memoris ? Ad hac guad Grues ac Ciconiæ, 
tum crura haberent longiora, ob eam cauſam Raſtrum etiam 
magnum, & Collum longins habuerint. Piſces autem neque 
Collum penitus habuere, utpote qui neque Crura babent. Quo 
ge non id etiam eff admirandum? Galen de Uſa Part. 
+ Il, C. 8. * aA 

(6) As in Moles and Swine, in Chap. 2. Note (a). 


e) Called the Whiteleather, Packwax, Taxwax, and Fixfaxs i 


Y 2 (a) The 
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324 The Stomachs of Quadrupeds, Book VI. 
Neck, that would otherwiſe be wearied oye being 


ſo long = wg the Stretch. 
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CH A: 
Of the Stomachs of Ruadrupeds. 


ROM the Neck, let us deſcend to the SJ. 

mach, a Part as of abſolute Neceſſity to the 
Being and Well-being of Animals, ſo is in the ſe- 
veral Species of Quadrupeds, ſized, contrived, and 
made with the utmoſt Variety and Art. (a) What 
Artiſt, what Being, but the infinite Conſervator 
of the World, could ſo well adapt every Food to 
all the ſeveral Kinds of thoſe grand Devourers of 
it! Who could ſo well ſuit their Stomachs to the 
Reception and Digeſtion thereof ; one kind of Sto- 
mach to the Carnivorous, another to the Herba- 
ceous Animals; one fitted to digeſt by bare Maſti- 
cation; and a whole Set of Stomachs in others, 


to digeſt with the Help of Rumination! Which 


laſt Act, together with the Apparatus for that Ser- 


vice, is ſo peculiar, and withal ſo curious an Arti- 


. ae of Nature, that it might juſtly deſerve a more 
parti- 
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(a) The peculiar Contrivance and Make of the Dromedary's 
or Camel's Stomach, is very remarkable, which I will give 
from the Parifan Anatomiſts : At the Top of the Second [of the 
4 Ventricles] there. were ſeveral ſquare Holes, which were tht 
Orifices of about 30 Cawities, made like Sacks placed between 
the two Membranes, which do compoſe the Subſtance of this Ven- 
tricle. The Fiew of theſe Sacks made us to think that they might 


duell be the Reſervataries, where, Pliny Saith, that Camels do a 


long Time keep the Water, which they drink in great Abundance 
to ſupply the Wants thereof in the dry Deſerts, &c. Vid. 
Memoirs, Sc. Anat, of Dromedary, p. 39: See alſo Pzyer: 


. l. . 
(65 Bos 
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(=) Book IV. Chap. 11. 


therewith (c). All which may be juſtly eſteemed 
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CuAP. V. The Hear es of Quadrupeds., ze 5 


particular Enquiry ; but having formerly mentioned 


it (5), and leſt I ſhould be roo tedious, I ſhall paſs 
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Of the Hearts of Quadrupeds. | 9 1 


TN this Part there is a notable Difference found 
between the Heart of Man and that of Beaſts, 
concerning the latter of which I might take No- 
tice of the remarkable Conformation of the Hearts 
of Amphibious 2yadrupeds, and their Difference 
from thoſe of Land-Animals, ſome having but one 
Ventricle (a), ſome three (5), and ſome but two, 
(like Land-Animals) but then the Foramen Ovale 


as 
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(a) Frogs are generally thought te have but one Ventricle 
in their Hearts. | | 7. * 

(% The Tortoiſe hath three Ventricles, as the Pariſian Aca- 
demiſts in their Memoirs affirm. Beſides theſe two Ventricles 
{before ſpoken of] which were in the hinder Part of the Heart, 
which faceth the Spine, there was, ſay they, a third in the Fore- 
tart, inclining a little towards the Right-fide, &c. Memoirs, ec. 
p. 259. But Mr. Buffere charges this as a Miſtake in thoſe 
ingenious Gentlemen, and aſſerts there is but one Ventricle in 
the Jortoiſes Heart. See his Deſcription of the Heart of the 
Land Jortoſe, in Philoſ. Tranſ. No 328. 

e) The Sea Calf is ſaid by the French Academiſis, to have 
this Proviſion, and their Account of it is this: 1's Heart was 
round and flat. Its Ventricles appeared very large, and its Au- 


ricles ſmall, — Underneath the great Aperture, through 


which the Trunk of the Vena Cava conveyed the Blood into 
the right Ventricle of the Heart, there was another which pe- 
3 5 1 
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326 The Hearts of Puadrupeds, Book VI, 
as wonderful, as they are excellent Proviſions for 
the Manner of thoſe Animals living. Bur I ſhall 
Content myſelf with bare Hints of theſe Things, 

— qo only of two Peculiars more, and that but 

—_—Y. - | 0 

One is, the Situation of the Heart, which in Beaſts 
is near the Middle of the whole Body; in Man, 
nearer the Head (d). The Reaſons of which | 
ſhall give from one of the moſt curious Anatomiſts 
of that Part ). Seeing, ſaith he, the Trajec- 
* tion and Diſtribution, of the Blood depends whol- 
% ly on the Syſtole of the Heart, and that its Li- 
& quor is not driven of its own Nature fo readily 
« into the upper Parts as into Veſſels even with it, 
* or downwards into thoſe under it: If the Situa- 
& tion of the Heart had been farther from the Head, 
* it muſt needs either have been made ſtronger to 
caſt out its Liquor with greater Force; or elſe 
% the Head would want its due Proportion of 
* Blood. But in Animals that have a longer Neck, 
& and which is extended towards their Food as it 
„ were, the Heart is ſeated as far from the other 
& Parts; and they ind no Inconvenience from it, 
„ becauſe they feed with their Head for the moſt 
te part hanging down; and fo the Blood, as it hath 
<* farther to go to their Head than in others, ſo it 
<< goes a plainer and often a ſteep Way (J). > 
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netrated into the Arteria Venoſa, and from thence into the lift 
Fentricle, and afterwards into the Aorta. This Hole, called the 
Foramen Ovale in the Fœtus, makes the Anaſtomoſis, by th: 
Means of which, the Blood goes from the Cava into the Aorta, 
evithout paſſing tbro the Lungs. French Anatomiſts, p 124. 

(d) Tir Tx Keediay ares To f A ir Arb gn, &c. Ariſt 
[. c.17. „ 

(e) Dr Lower de Corde, c. 1. | 

I m:ghr have mentioned another wiſe Proviſion from 

the ſame Author, which take in his own Words: In Vitulit 
 && Eqguis, imò plerigue aliis animalibus majoribus, non ſolas pro. 

pagines @ Nero ſexti paris ut in Homine, ſed etiam plurimas « 


Mer vo intercoſtali, ubi reg cor tranſit, car atcedere, imo 4 ba- 
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CHAP, V. The Hearts of Qyadrupeds, 3 27 


The other peculiar Matter is, the faſtening (J for- 


merly mentioned) which the Cone of the Pericardium 


hath in Man to the Diaphragm (g), whereas in all 
9uadrupedsts is looſe. By which Means the Mo- 
tion of the Miariſt, in that neceſſary Act of Reſpi- 
ration, is aſſiſted both in the upright Poſture of Man, 
as alſo in the prone Poſture of Qaadrupeds (h), which 
would be hinder' d, or render*d more Difficult, if the 
Caſe was otherwiſe: Which muſt needs be the 
Effect of Wiſdom and Deſign, and that Man was 
intended by Nature to walk erect, and not upon 
« all-four, as Quadrupeds do:“ To expreſs it in the 


Words of a great Judge in ſuch Matters (i). 


FA 2 
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renchyma ejus Aimitti: & hoc ideo & Naturd guaſi ſubſidium Bru- 


ris comparatum, ne capita quer terram prona ſpectant, non ſatis 
facile aut copioiè Spiritus Animales impertirent. Blafii Anat. Ani- 
mal. Par. 1. c. 4. ex Lowero, de Corde. | 
(g) Diaphragmatis circulo nerves firmiter adbæret [Pericar- 
dium] quod Homini fingulare; nam ab eo in Canibus & Simiis 
diſtat, item in aliis animalibus omnibus. Bartholin. Anat. I. 2. 
©. F. | 
(% Finalem cauſam quod attinet, cum erectus fit Hominis 
znceſſus atque figura, eoque facilius abdominis wiſcera ſuo pondere 
d ſcendant, minore Diaphragmatis nixu atque Sy/lole ad Inſpiratio- 
nem opus eſt: porrò, cum in Exſpiratione pariter neceſſarium fit 
Diaphragma relaxari, cam capſula cordis omnino connecten- 
dum fuit, in Homine, ne forte, guamdiu erectus incedit, ab Hepa- 
tis, aliorumque viſcerum appenſorum pondere deorſum aded deprime- 
retur, ut neque Pulmo ſatis concidere, negue Exſpiratio debito modo 
peragi potuerit. Quocirca in Quadrupedibus, ubi abdominis viſcera 
in ipſum Diaphragma incumbunt, ipſumque in pectoris cauitatem 


ſuo pondere impellunt, ifla partium accretio Exſpirationi quidem in- 


wtilis, Inſpirationi autem debitam Diaphragmatis tenfionem impe- 
diendo, prorſus incommoda fuiſſet. Lower, ib. p. 8. | 
() Dr. Tyſon's Anatomy of the Orang-Outang, in Ray's 


Wiſdom of God, p. 262. 
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Of the Difference between Man and Wage 
in the Nervous Kind. | 


HERE is only © one Difference more between 

Man and Quadrupeds that I ſhall take Notice 

of, and that is the Nervous Kind: And becauſe it 
would be tedious to inſiſt upon many Particulars (a) 
I ſhall, for a Sample, inſiſt chiefly upon one, and 
that 1 is, o of Nature's prodigious Care for a due Com- 
munication and Correſpondence between the Head 
and Heart of Man, more than what is in the four- 
footed Tribe. For this Purpoſe, beſides the Cor- 
reſpondence thoſe Parts have by Means of the 
Nerves of the Par Vagum, (common both to Man 
and Beaſt) there is a farther and more ſpecial Com- 
munication and Correſpondence occaſioned by the 
Branches (5) of the Intercaſtal Pair, ſent from the 
Cervical Plexus to the Heart, and Præcordia. By 
which Means the Heart and Brain of Man have a 
. 


9 — ab —_—— 


(a) Wen . I might name "hs Site of 'the Nerves 
proceeding from the Medulla Spinalis, which Dr. Lower takes 
notice of, In Beaſts, whoſe Spine is above the reſt of the 
Body, the Nerves tend directly downwards; but in Man, it 
being ere&, the Nerves ſpring out of the Spine, not at Right, 
but in Oblique Angles downwards, and paſs alſo in the Body 
the ſame Way. 7:4. p. 16. 

(6) In pleriſque Brutis tantiim hac wia (i. e. by the Par vagun 
& vis omnino per ullos Paris Intercoſtalis Nerwos, aditus ad cor aul 
Appendicem ej us pateſcit. Verim in Homine, Nervus Intercoſtalis, 
preter offitia ęjus in imo ventre huic cum ceteris animalibus com- 
munia, etiam ante pectoris clauſtra internuncii ſpecialis loco tf, 
gui Cerebri & Cordis ſenſa mutua ultra 9 fert. Willi 
Netvor. Deſer. & Uſus, c. 20. ; 

N (c 19, 


Cu Ap. VI. Difference between Man, &c. 329 
mutual and very intimate Correſpondence and Con- 
cern with each other, more than is in other Crea- 
tures; or as one of the moſt curious Anatomiſts 
and Obſervers of theſe Things ſaith (c): Brutes 
« are as it were Machines made with a ſimpler 
« and leſs operoſe Apparatus, and endowed there- 
« fore with only one and the ſame Kind of Mo- 
« tion, are determined to do the ſame Thing: 
« Whereas in Man, there is a great Variety of 
« Motions and Actions. For by the Commerce 
« of the aforeſaid Cervical Plexus (d) he ſaith, The 
« Conceptions of the Brain preſently affect the 
„Heart, and agitate its Veſſels and whole Ap- 
« pendage, together with the Diaphragm. From 
« whence the Alteration in the Motion of the 
Blood, the Pulſe, and Reſpiration. So alſo, on 
« the contrary, when any Thing affects or alters 
« the Heart, thoſe Impreſſions are not only re- 
« torted to the Brain by the ſame Du& of the 
« Nerves, but alſo the Blood itſelf (its Courſe 
being once changed) flies to the Brain with a 
different and unuſual Courſe, and there agita- 
ting the animal Spirits with divers Impulſes, 
e produceth various Conceptions and Thoughts 
« in the Mind.” And he tells us, „That hence it 
* was that the. ancient Divines and Philoſophers 
too, made the Heart the Seat of Wiſdom 3 and, 

| | 3 certainly 
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(e) Id. Th. Dum hanc utriuſque ſpeciei differentiam perpendo 
ſaccurrit animo, Bruta efſe velut machinas, &c. 

(4) That our great Man was not miſtaken, there is great 
Reaſon to imagine, from what he obſerv'd in diſſecting a Fool. 
Beſides, the Brain being but ſmall, he ſaith, Præcipua autem 
diſcriminis nota quam inter filius & wiri cordati partes advertimus, 
Pecce erat; nempe quod prediftus Nervi Intercoſtalis Plexus, 
quem Cerebri & Cordis internunciam & Hominis proprium diximus, 
1 Stulto hoc valde exilis, & minori nervorum ſatellitio flipatus 
Heri Ibid. eee e 


% ld. 
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« certainly (ſays he) the Works of Wiſdom and 
„ Virtue do very much depend upon this Com. 
cc merce which is between the Heart and Brain 
And ſo he goeth on with more to the ſame Pur. 
poſe. Upon the Account of this intercoſtal Con. 
merce with the Heart, being wanting in Brutes, 
there is another ſingularly careful and wiſe Proviſion 
the infinite Creator hath made in them, and that 
is, That by Reaſon both the Par Vagunm, and the 
Intercoſtal too, do not ſend their Branches to the 
Hearts, and its Appendage in Brutes; therefore, leſt 
their Heart ſhou'd want a due Proportion of Ner- 
vous Veſſels, the Par Yagum ſends more Branches 
to their Heart than to that of Man. This, as it is 
a remarkable Difference between rational and ir- 
rational Creatures; ſo it is as remarkable an Ar. 
gument of the Creator's Art and Care; who al. 
though he hath denied Brute- Animals Reaſon, and 
the Nerves miniſtring thereto, yet hath another 
Way ſupplied what is neceſlary to their Life and 
State. But let us hear the ſame great Author's 
Deſcant upon the Point (e); *Inaſmuch, ſaith he, 
<< as Beaſts are void of | Diſcretion, and but little 
« ſubjeCt to various and different Paſſions, therefore 
« there was no Need that the Spirits, that were to 
c beconvey'd from the Brain to che Præcordia, ſhould 
«< paſs two different Ways, namely, one for the Ser- 
4 yice of the vital Functions, and another for the 
&« reciprocal Impreſſions of the Affections; but it 
v* was ſufficient that all their Spirits, whatever 
“ Uſe they were deſign'd for, ſhou'd be convey'd 
* one and the fame Way. _ - 
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(e) Id. ib. ca p. 29. In quantum Beſtiæ prudentia carent, 9 
variis di verſiſque paſſionibus, &e, 
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Here now in the Nervous Kind we have manifeft 
Acts of the Creator's Deſign and Wiſdom, in this 
ſo manifeſt and diſtin&t a Proviſion for rational and 
irrational Creatures; and that Man was evidently 
intended to be the one, as the Genas of Quadrupedo 
was the other. . „ 


CHAP. VI. 
The Concluſion. 


ND now it is time to pauſe a while, and re- 
{ \ fle&t upon the whole. And as from the Con- 
ſiderations in the preceding B oo k, we have eſpeci- 
al Reaſon to be thankful to our infinitely merciful 
Maker, for his no leſs Kind than Wonderful Con- 
trivances of our Body; ſo we have Reaſon, from 
this brief View I have taken of this laſt Tribe of 
the Creation, to acknowledge and admire the ſame 
Creator's Work and Contrivances in them. For we 
have here a large Family of Animals, in every par- 
ticular Reſpe&, curiouſly contrived and made, for 
that eſpecial Poſture, Place, Food, and Office or 
Buſineſs which they obtain in the World. So that 
if we conſider their own particular Happineſs and 
Good, or Man's Uſe and Service; or if we view 
them throughout, and confider the Parts wherein 
they agree with Man, or thoſe eſpecially wherein 


they differ; we ſhall find all to be ſo far from be- 
ing Things fortuitous, undeſigned, or any Way ac- 


cidental, that every Thing is done for the beſt ; 
all wiſely contrived, and incomparably fitted up, 
and cyery Way worthy of the great Creator. Y 
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he that will mut his Eyes, and not Golds D % in in 


theſe his Works, even of the poor Beaſts of the 


Earth, that will not ſay (as Elibu hath it, 70h 
xxxv. IO, IT.) Whereis God my Maker, who teacheth 
#5 more than the Beaſts of the Earth, and maketh us 
wiſer than the Fowls of the Heaven? Of ſuch an one 
we may uſe the Pſalmiſt's Expreſſion, e xlix. 12. 
That be is like 450 Beaſts 00 (Das periſh... 


© age 


Deum namque ire per omnes 
Terraſque tractuſſue Maris, Cælumque profundum. 
Hinc Pecudes, Armenta virus, genus onine Ferarum. 
Virgil. Georg. I. 4. 
(5 IAlos qui nullam omnino Deum eſſe dixerunt, non modo non 
Pyhiloſapbos, ſed ne hemines quidem fuiſſe diæerim; gui „ mutis fi. 
millimi, ex ſolo corpore conftiterunt, nihil videntes animo. Lactan: 


J. 7. C. . 
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BO O W - 
A SURVEY of BIRDS. 


WAREAVING briefly, as well as I could, 
Joy diſpatch'd the Tribe of Quadrupeds; 1 
AW ſhall next take a brief ai:4 tranſient View 
of the featber'd Tribe. - 

And here we have another large Province to ex- 
patiate in, if we ſhould deſcend to every Thing 
wherein the Workmanſhip of the Almighty appears. 
| But I muſt contract my Survey as much as may be; 
and ſhall therefore give only ſuch Hints and 
Touches upon this curious Family of Animals, as 
may ſerve for Samples of the reſt of what might be 
oblerved. - | 


e > 


Of the Motion of Birds, and the Parts mi- 
niſtring thereto. 


S this Tribe hath a different Motion from that 
of other Animals, andan amphibious Way of 
Lite ; partly in the Air, and partly on the Land and 
Waters; ſo is their Body accordingly ſhap'd, and all 
their Parts incomparably fitted for that Way of Life 
and Motion ; as will be found by a curſory View of 
lome of the Particulars. And the _ | 
, An 
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334 Motion and Parts of Birds, Book VII, 
I. And moſt viſible Thing, is the Shape and Make 
of their Body, not thick and clumſy, but incompa- 
rably adapted to their Flight : Sharp before, to pierce 
and make Way through the Air, and then by gentle 
Degrees riſing to its full Bulk, To which we may 
add, Lo 
II. The next Poſition of the Feathers throughout 
the Body; not ruffled, or diſcompoſed, or placed 
ſome this, ſome a contrary Way, according to the | 
Method of Chance; but all artificially plac'd (a), 
for facilitating the Motion of the Body, and its Se- 
curity at the fame Time, by way of Cloathing: 
And for that End, moſt of the Feathers tend bo. | 
ward, and are laid over one another in exact and 
regular Method, armed with warm and ſoft Down 
next the Body, and more ftrongly made, and curi- 
ouſly clos'd next the Air and Weather, to fence 
off the Injuries thereof. To which Purpoſe, as 
alſo for the more eaſy and nimble gliding of the 
Body through the Air, the Proviſion Nature hath 
made, and the Inſtinct of theſe Animals to preen 
and dreſs their Feathers, is admirable ; both in Re- 
ſpect of their Art and Curiolity in doing it, and the 
Oil-bag (b), Glands, and whole Apparatus for that 


Service. | 
| HI. And 


tt 
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(a) See before Book IV. Chap. 12. Note (I). 

(65) Mr. Willughby faith, there are two Glands for the Se. 
cretion of the unctuous Matter in the Oil bag. And fo they 
appear to be in Geeſe. But upon Examination, I find, that in 
- moſt other Birds (ſuch at leaſt as I have enquired into,) there 
is only one Gland; in which are divers little Cells, ending in 
two or three larger Cells, lying under the Nipple of the Oil- bag. 
This Nipple is perforated, and being preſſed, or drawn by the 
Bird's Bill, or Head, emits the liquid Oil, as it is in ſome 
Birds, or thicker unctuous Greaſe, as it is in others. The 
whole Oil bag is in its Structure ſomewhat conformable to the 
Breaſts of ſuch Animals as afford Milk. 

: le) In 
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| 335 
II. And now having ſaid thus much relating to 
the Body's Motion, let us furvey the grand Inftru- 
ment thereof, the Wings. Which as they are prin- 
cipal Parts, ſo are made with great Skill, and pla- 
ced in the moſt commodious Point of the Body (c), 
to give it an exact Equipoiſe in that ſubtile Medium, 
the Air. | 

And here it is obſervable, with what incompa- 
table Curioſity every Feather is made; the Shaft 
exceeding ſtrong, but hollow below, for Strength 
and Lightneſs Sake; and above, not much leſs 
ſtrong, and fill'd with a Parenchyma or Pith, both 
ſtrong and light too. The Yanes as nicely gaug'd 
on each Side as made; broad on one Side, and nar- 
rower on the other; both which incomparably mi- 
niſter to the progreſſive Motion of the Bird, as alſo 
to the Union and Cloſeneſs of the Wing (a). 


And 


— 
2 = —_ — N 
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(e) In all Birds that fly much, or that have the moſt Occa- 
ſion for their Wings, it is manifeſt that their Wings are plac'd 
in the very beſt Part, to balance their Body in the Air, and to 
give as ſwift a Progreſſion, as their Wings and Body are capa- 
ble of: For otherwiſe we ſhould perceive them to reel, and 
fly unſteadily ; as we ſee them to do, if we alter their Aqui- 
poiſe, by cutting the End of one of the Wings, or hanging a 
Weight at any of the extreme Parts of the Body. But as for 
ſuch Birds as have as much Occaſion for Swimming as Flying, 
and whoſe Wings are therefore ſet a little out of the Center of 
the Body's Gravity, ſee Book IV. Chap. 8. Note (i), and for 
ſuch as have more Occaſion for Diving than Flying, and 
whoſe Legs are, for that Reaſon, ſet more backward, and 
their Wings more forward, Chap. 4. Note (t) of this Book. 
(a4) The wiſe Author of Nature hath afforded an Ex- 
ample of the great Nicety in the Formation of Birds, by the 
Nicety obſerved in a Part no more conſiderable than the 
Vanes of the Flag-feathers of the Wing. Among others, 
theſe two Things are obſervable : 1. The Edges of the ex- 
terior or narrow Vanes bend downwards, but of the inte- 
rior wider Vanes npwards ; by which Means they catch, hold, 
and lie cloſe to one another, when the Wing is ſpread ; ſo 
that not one Feather may miſs its full Force and Impulſe 

| upon 
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And no leſs inquiſitive is the textrine Art of 'the 
Plumage (e) alſo; which is fo curiouſly wrought; 
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upon the Air. 2. A yet leſſer Nicety is obſerv'd, and that is, 
in the very ſloping the Tips of the Flag-Feathers: The inte- 
rior Vanes being neatly ſlop'd away to a Point, towards the 
outward Part of the Wing; and the exterior Vanes ſlopd 
towards the Body, at leaft in many Birds; and in the Middle 


of the Wing, the Vanes being equal, are but little ſlop'd, 


So that the Wing, whether extended or ſhut, js as neatly 
ſlop'd and form'd, as if conſtantly trimm'd with a Pair of 
Sciſſors: | 


le) Since no exact Account, that I know of, hath been gi. 
ven of the Mechaniſm of the Yares, or Webs of the Feathers, 


my Obſervation may not be unacceptable. The Vane conſiſts 
not' of one continu'd Membrane, becauſe if one be broken, it 
would hardly be reparable ; but of many Laminæ, which are 
thin, ſtiff, and ſomewhat of the Nature of a thin Quill, 
Towards the Shaft of the Feather, (eſpecially in the Flag- 
feathers of the Wing,) thoſe Lamine are broad, Oc. of a 
ſemicircular Form ; which ſerve for Strength, and for the 
cloſer ſhutting of the Laminæ to one another, when Impultes 
are made upon the Air. Towards the outward Part of the 
Vang, theſe Laminæ grow ſlender and taper: On their under 
Side they are thin and ſmooth, but their upper-outer Edge 
is parted into two hairy Edges, each Side having a different 
Sort of Hairs, laminated or broad at Bottom, and flender and 
bearded above the other half. I have, as well as I could, 
repreſented the uppermoſt Edge of one of theſe Laminæ in 
Fig. 18. with ſome of the Hairs on each Side, magnify'd 
with a Microſcope. Theſe bearded briſtles, or Hairs, on one 
Side the Laminæ, have ſtrait Beards, as in Fig. 19. thoſe on 


the other Side, have hook'd Beards on one Side the ſlendet 


Part of the Briſtle, and ſtrait ones on the other, as in Fig, 20. 
Both theſe Sorts of Briftles magnify'd, (only ſcattering, and 
not cloſe,) are repreſented as they grow upon the upper Edge 
of the Lamina /. t. in Fig. 18. And in the Vane, the hook'd 
Beards of one Lamina, always lie next the ſtrait Beards of 
the next Lamina; and by that Means lock and hold each o- 


ther; and by a pretty Mechaniſm, brace the Lamixæ cloſe to 


one another. And if at any Time the Vane happens to be 
ruffled and diſcompos'd, it can by this pretty eaſy Mechaniſm, 
be reduc'd and repair'd. Vid. Book IV. Chap. 12. Note (mn 
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CAP. IJ. The Tail. Birds. 337 
and ſo artificially interwoven, that it cannot be 
viewed without Admiration, eſpecially when the 
Eye is aſſiſted with Glaſſes. 

And as curiouſly made, ſo no leſs curiouſly are 
the Feathers placed in the Wing, exactly accord- 
ing to their ſeveral Lengths and Strength: The 
Principals ſet for Stay and Strength, and theſe again 
well lined, faced, and guarded with the Covers and 
Secondary Feathers, to keep the Air from paſſing 
through, whereby the ſtronger Impulſes are made 
thereupon. SES $4 —* £ 

And laſtly, to ſay no more of this Part, that 
deſerves more to be ſaid of it, what an admirable 
Apparatus is there of Bones, very ſtrong, but withal 
light and incomparably wrought ? of Foints, which 
open, ſhut, and every way move, according to the 
Occaſions either of extending it in Flight, or with- 
drawing the Wing again to the Body ? And of va- 
rious Muſcles; among which the peculiar Strength 
of the Pectoral Muſcles deſerves eſpecial Remark, 
by Reaſon they are much ſtronger (f) in Birds 
= in Man, or any other Animal, not made for 

ying. | 

IV. Next the Wings, the Tail is in Flight con- 
ſiderable; greatly aſſiſting in all Aſcents _ De- 
cents 


8 — 
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(f) Peforales Muſculi Hominis fleFentes humeros, parwi & 
parum carnoſi ſunt; non æguant 50am aut yoam partem amnium 
Muſculorum Hominis, E contra in Avibus, Pectorales Muſculi 
vaſti/ſimi ſunt, & equant, imò excedunt, & magis pendent, quan 
reliqui omnes Muſculi ejuſdem Avis ſimal ſumpti. Borell. de 
Mot. Animal. Vol. I. Prop. 184. | | 

Mr. Willughby having made the like Obſervation, hath this 
Reflection on it, Whence, if it be poſſible for Man to fly, it is 
thnght by them who have curiouſly weighed and confidered the 
Matter, that he that would attempt fuch a thing with Hopes of 
Succeſs, muſt ſo contrive and adapt his Wings, that he may make 
Uſe of his Legs, and not his Arms, in managing them : (becauſe 
- Muſcles of the Legs are ſtronger, as he obſerves.) Willugh. 

uth, 1,1, c. 1. ſect. 19. | 

| 2 lde) Mr. 
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338 The Tails of Birds. Book VII. 
ſcents in the Air, as alſo ſerving to ſteady (g 
Flight, by keeping the Body upright in that ſubtile 
and yielding Medium, by its readily turning and an. 
ſwering every Vacillation of the Body. 

And now to the Parts ſerving to Flight, let us add 
the nice and compleat Manner of its Performance; 
all done according to the ſtricteſt Rules of Mecha- 
niſm (H). What Rower on the Waters, what Ar. 
tiſt on the Land, what acuteſt Mathematician could 
give a more agreeable and exact Motion to the 
Wings, than theſe untaught flying Artiſts do theirs! 
Serving not only to bear their Bodies up in the Air, 
but alſo to waft them along therein, with a ſpeedy: 
progreſſive Motion, as alſo to ſteer and turn them 
this Way and that Way, up and down, faſter or 
ſlower, as their Occaſions require, or their Pleaſure 
leads them. . 

V. Next to the Parts for Flight, let us view the 
Feet and Legs miniftring to their other Motion: 
Both made light, for eaſier Tranſportation through 
the Air; and the former ſpread, ſome with Mem- 
branes for Swimming (i), ſome without, for 2 

| Going, 


— ! 
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(g) Mr. YFi/lughby, Ray, and many others, imagine the 
Principal Uſe of the Tail to be to ſteer and turn the Body in 
the Air, as a Rudder. But Borelli hath put it beyond all 
Doubt, that this is the leaſt Uſe of it, and that it is chief, 
to afliſt the Bird in its Aſcents and Deſcents in the Air, and 
to obviate the Vacillations of the Body and Wings. Fors 
for turning to this or that Side, it is performed by the Wing 
and Inclination of the Body, and but very little by the he 
of the Tail. 

(% See Barelli ubi ſupra, Prop. 182, &c. | 

(i) It is conſiderable in all Water-Fowl, how exactly the! 
Legs and Feet correſpond to that Way of Life. For eithe 
their Legs are long, to enable them to wade in the Water: 
In which caſe, their Legs are bare of Feathers a good i 
above the Knees, the more conveniently for this Purpo* 
Their Toes alſo are all abroad; and in ſuch as boy. - 


. OO ny, 
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Cray. IJ. The Legs of Bird. 57439 
Going, for Perching, for Catching and Holding 
of Prey (), or for Hanging by the Heels to ga- 
ther their Food (/), or to fix themſelves in their 
Places of. Retreat and Safety. And the latter, name- 
ly, the Legs, all curved for their eaſy Perching, 

Rooſting, and Reſt, as alſo to help them upon 
their Wings in taking their Flight, and to be 
therein commodiouſly tucked up to the Body, ſo 
as not to obſtruct their Flight. In ſome long, for 
Wading and Searching the Waters; in ſome of a 
moderate Length, anſwerable to their vulgar Oc- 
caſions; and in others as remarkably ſhort, to an- 
ſwer their eſpecial Occaſions and Manner of Lite (m). 


To all theſe let us add the placing theſe laſt men- 


tioned 


> 


„ — 


e Fd 
Name of Mudſuckers, two of the Toes are ſomewhat joined, 
that they may not eafily ſink in walking upon boggy Places. 
And as for ſuch as are whole-footed, or whoſe Toes are 
webbed together, (excepting ſome few) their Legs are gene- 
rally ſhort, which is the. mott convenient Size for Swimming. 
And *tis pretty enough to fee how artificially they gather up 
their Toes and Feet when they withdraw their Leys, or go 
to take their Stroke; and is artificially again extend or open 
their whole Foot, when they preſs upon, or drive themtelves 
forward in the Waters. | 

(4) Some of the Characteriſticks of R2-pacious Birds, are, 
to have hooked, ſtrong, and ſharp pointid Bears and Talmns, fitted 
for Rapine, and tæaring of Fleſh ; and ſtrong and brawny Thighs, 
for ftriking down their Prey. Willughby Orvgith, I. 2. c. 1. Rail 
Synopſ. Av. Method. p. 1. | | 

(/) Such Birds as climb, particularly thoſe of the Vd pecker- 
Kind, have for this Purpoſe, (as Mr. 7//lughby oblerves, 1 2. 
c. 4.) 1. Strong and mutculous Thighs 2 Short Legs and 
very ſtrong 3. Toes ſtanding two forwards and tiv.o back- 
wards, 'j heir Toes alfo are cloſe joined together, that they 
may more ſtrongly and firmly lay hold on the Tree they climb 
upon, 4. All of them have a hard ſtiff Tail, bending 
allo downwards, on which they lean, and ſo bear up them- 
ſelves in climbing. 5 | 

n) Swifts and Swallows have remarkably . ſhort Legs, 
eſpecially the former, and their Toes graſp any thing very 

| oo ſtrongly. 
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340 The Heads of Birds. Bock VII. 
tioned Parts in the Body. In all ſomewhat out of 
the Center of the Body's Gravity (), but in ſuch 


as ſwim, more than in others, for the better rowing 


their Bodies through the Waters, or to help them in 


that Diving (o) too. 


ja " 4 * 8 


. 


ſtrongly. All which is uſeful to them in building their Neſts, 
and other ſuch Occaſions as neceſſitate them to hang fre- 
quently by their Heels. But there is far greater Uſe of this 
Structure of their Legs and Feet, if the Reports be true of 
their hanging by the Heels in great Cluſters (after the man- 
ner of Bees) in Mines and Grotto's, and on the Rocks hy the 
Sea, all the Winter. Of which latter, I remember the late 


learned Dr. Fry told this Story at the Univerſity, and confirmed 


it to me ſince, viz. That an antient Fiſherman, accounted an 
honeſt Man, being near ſome Rocks on the Coaſt of Cornwall, 
ſaw at a very low Ebb, a black Liſt of ſomething adhering to 


the Rock, which when he came to examine, he found it was a 


great number of Swallows, and, if I miſremember not, of 
Swifts alſo, hanging by the Feet to one another, as Bees do; 
which were covered commonly by the Sea-Waters, but revived 
in his warm Hand, and by the Fire. All this the Fiſherman 
himſelf aſſured the Doctor of. Of this, ſee more Chap. z. 
Note (d) of this Book. 

(z) In the Birds that frequent not the Waters, the Wings 


are in the Center of Gravity, when the Bird lies along, 


as in Flying; but when it ſtands or walks, the Erection 
of the Body throws the Center of Gravity upon the Thighs 
and Feet. | : = 

(e) See Chap. 4. Note (4), 


Of the Head, Stomach, and other Parts of Birds. 


concerned in the Motion of the Peather'd 


T HUS having diſpatched the Parts principally 


Tribe, let us proceed to ſome other Parts not yet 
animad- 
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Crap, II. The Heads of Birds. 341 
animadverted upon. And we will begin with the 
Head, concerning which I have already taken no- 
tice of its Shape for making way through the Air; 


of the Make of the Bill, for gathering Food, and 


other Uſes; the commodious Situation of the Eye; 
and I might add that of the Ear too, which would 
be in the Way, and obſtruct Flight, if *twas like 


that of moſt other Animals: Alſo I might ſay a 


great deal of the Conformation of the Brain, and 
of the Parts therein wanting, and of others added, 
like to what is obſervable in Fiſhes ; whoſe Poſture 
in the Waters reſembles that of Birds in the Air (a), 
and both very different from Man and Beaſts: 
and laſtly, to hint at no more, I might ſurvey 
the peculiar Structure of the Larynx (5), the 

. Tongue, 


la) Cerebra Hominum & Quadrupedum in pleriſque fimi- 
lia exiſtunt. . Cafitibus Volucrum & Piſcium contenta, 
ab utriſque prioribus longè diverſa, tamen inter ſe, quoad præ- 
cipuas iyxePans partes Symbila reperiuntur. The Particulars 
wherein the Brains of Birds and Fiſhes agree with one ano- 
ther, and wherein they differ from the Brain of Man and 
Bealls, ſee. in the ſame juſtly famous Author, Willis Cereb. 
Anat. c. 5. | RS 
(5) Circa bifurcationem Aſpere Arteriæ, elegans Artificis li- 
bere agentis indicium detegitur ex Awvium comparatione cum 
Duadrupedibus : cum Vocis gratia in diwerſis Avibus diverſam 
muſculorum fabricam bifurcationi Aſpere Arterie dederit, quorum 
nullum veſtigium extat in Homine & Quadrupedibus mibi vi- 
fis, ubi omnes wocis muſculos capiti Arterie junxit. In Aqui- 
la, &c. ſupra bifurcationem, Ic. Steno in Blaf. Anat. Animal. 
+ „ | 
The Aſpera Arteria is very remarkable in the Swan, which 
is thus deſcribed by T. Bartholin, viz, Aſpera Arteria admi- 
rande ſatis flructuræ. Nam pro Colli longitudine deorſum Oe- 
Sephagi comes protenditur donec ad flernum perveniat, in cujus 
capſulam ſe incurvo flexu infinuat & recondit, velut in tuto 
laca & thecd, moxque ad fundum ejuſdem cavitatis delata ſur- 
ſum refleaitur, egreditur que anguftias Sterni, & Claviculis me- 
diis concenſis, quibus ut fulcro nititur, ad Thoracem ſe feckit 
m———— Miranda hercle modis omnibus conſtitutio & Reſpirationt 
5 8 rnſerus 


342 The Heads of Birds. Book VII. 
Tongue (c), the inner Ear (4), and many Matters 
| | 3 85 | i beſides; 


tk. 
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inſervit & Voci. Nam cam in flagnorum funde edulia pro 
victu querat, longiſſimo indiguit coll ne longa mora ſuffocati- 
onis incurreret periculum. Et certè dum dimidiam fere horam 
foto Cajite & Collo pronis wad» immergiter, pedibus in altum 
ela'is cœlogue obverfis, ex ed Arteria que pectoris dictæ waging 
recluſa eſi portione, tanquam ex condo. promo ſpiritum haurit, 
Blaſ. ib c. 10. 5 : : | 

(c) The Structure of the Tongue of the Wood-Pecker is very 
ſingular and remarkable, whether we look at its great Length, 
it: Bones and Muſcles, its encompaſſing Part of the Neck 
and Head, the better to exert itſelf in Length ; and again, 
to retract it into its Cell; and laſtly, whether we look at 
its ſharp, horny, bearded Point, and the glewy Matter at 
the End of t, the better to ſtab, to ſtick unto, and draw 
out little Meggots out of Wood. Utilis enim Picis (faith 
Coiter) ad Vermiculos, Formicas, aliaque Jaſecta venanda ta- 
lis Lingua foret. Siquidem Picus, innata ſua ſagacitate cum 
deprelendit alibi in arboribus, vel carie, vel alia de cansd ca- 
watis, Vermes inſectague deliteſctere, ad illas wolitat, ſeſegue 
digitis, ungulijque poſterioribus robuſtiſſimis, & Caudæ pennis 
rigidiſſimis ſuſtentat, donec walida ac peracuto Roftra arborem 
ertundat : arbore pertuss, foramini roſirum immittit, ac quo 
animalcula flridore excit:t percellatgue, magnam in arboris cave 
emittit wocem, inſecta wociferatione fac concitata huc illucque 
repunt ; Picus v linguam ſuam exerit, atque aculeis, hamiſque 
animalia infigit, infixa attrahit & dewvorat. Vide Blaſii ubi 
ns p- 2.24. | | 5 
(a) I have before in Bo IV. Chap. 3. Note (u), taken 
notice of what others have obſerved concerning the inner 
Ear of Birds, reſerving my own Obſervations for this Place: 
Which I hope may be acceptable, not only for being ſome 
of them new, but alſo ſhewing the Mechaniſm of Hearing 
in General. | 55 b 

In this Organ of Birds, I ſhill. take notice only of three 
Parts, the Membranes and Cartilages; the Columella ; and 
the Conclave: The Drum, as ſome call it, or Membrane 
Tympant, as others, conſiſts of two Membranes; the Outer, 
which covers the whole Meatus, Baſon, or Dram, (as ſome 
call it) and the inner Membrane. To ſupport, diſtend, and 
relax the outermoſt, there is one fingle Cartilage, reaching 
from the Side of the Meatas, to near the Middle of the 
Membrane. Oa the Top of the Columella is another Carti- 
lage, conſiſting of three Branches, a. 6. c. in N. 23, a 
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longeſt middle Branch @:; is joined to the Top of the ſingle 
upper Cartilage: before ſpoken of, and affiſts it to bear up 
the upper outer Membrane: The two Branches, 6. e. are 
joined to the Os Petroſum, at ſome Diſtance from the outer 


Membrane: Upon this inner Cartilage, is the inner Mem- 


brane fixed, the two outer Sides of which, a. b. and à. e. 
are joined to the outer Membrane, and make a kind of 
three-ſquare Bag, The Deſign of the two Branches or Legs 
of the Cartilage, 5. c. are, I conceive, to keep the Cartilage 
and Columella from wavering Side-ways, and to hinder them 
from flying too much back: There is a very fine ſlender 
Ligament extended from the oppoſite Side, quite croſs the 
Meatus or Baſon, to the Bottom of the Cartilage, near its 
joining to the Columella. Thus much for the Membrane 
Tympani, and their Cartilages. | | 

The next Part is the Columella (as Schelhammer calls it.) 
This is a very fine, thin, light, bony Tube; the Bottom of 
which ſpreads about, and gives it the Reſemblance 'of a 
wooden Pot-lid, ſuch as I have ſeen in Country-Houſes. It 
exactly ſhuts into, and covers a Foramen of the Conclave, to 
which it is braced all round, with a fine ſubtile Membrane, 
compoſed of the tender Auditory Nerve.. This Bottom or 
Baſe of the Columella, I call the Operculum. 

The laſt Part, which ſome call the Labyrinth and Cochlea, 
conſiſting of Branches more like the Canales Semicirculares 
in Man, than the Cochlea, I call the Conclave Auditũs. It is 
(as in moſt other Animals) made of hard context Bone. 
In moſt of the Birds I have opened, there are circular Canals, 
ſome larger, ſome leſſer, croſſing one another at right An- 
gles, which open into the Conclave. But in the Gooſe it is 
otherwiſe, there being cochleous Canals, but not like thoſe 
of other Birds. In the Conclave, at the Side oppoſite to 
the Oßerculum, the tender Part of the Auditory Nerve enters, 
and lineth all thoſe inner retired Parts, wiz. the Conclave 
and Canals. 5 | 

As to the Paſſages, Columnæ, and other Parts obſervable in 
the Ear of Birds, I ſhall paſs them by, it being ſufficient ta 
my Purpoſe, to have deſcribed the Parts principally con- 
cerned in the Act of Hearing. And as the Ear is in Birds the 
moſt ſimple and incomplex of any Animals Ear; ſo we may 
from it make an eaſy and rational Judgment, how Hearing is 
performed, wiz. Sound being a Tremor or Undulation in the 


| Air, cauſed by the Collifion of Bodies, doth, as it moves 


along, ſtrike upon the Drum, or Membrana Tympani, of the 
Ear: Which Motion, whether ſtrong or languid, ſhrill or ſoft, 
tuneful or not, is at the ſame Inſtant impreſſed upon the 
Cartilages, Columella, and Operculum, and ſo communicated to 
the Auditory Nerve in the Conclave. | 

| Te Z 4 And 
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beſides: but for a Sample, I ſhall only inſiſt upon 
the wonderful Proviſion in the Bill for the judging 
of the Food, and that is by peculiar Nerves lodged 
therein for that Purpoſe; ſmall and leſs numerous 
in ſuch as have the Aſſiſtance of another Senſe, the 
Eye; but large, more numerous, and thickly branched 
about, to the very End of the Beak, in ſuch as hunt 
for their Food out of Sight in the Waters, in Mud, 
or under Ground (e). 
| And 
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And now if we compare the Organ and Act of Hearing 
with thoſe of Sight, we ſhall find that the Conclave is to 

Hearing, as the Retina is to Sight; that ſonorous Bodies make 
their Impreſſions thereby on the Brain, as viſible Obje&s do 

by the Retina. Alſo, that as there is an Apparatus in the Eye, 
by the opening and ſhutting -of the Pupil, to make it corre- 
ſpond to all the Degrees of Light, ſo there is in the Ear, to 
make it conformable to all the Degrees of Sound, a noble 
Train of little Bones and Muſcles in Man, c. to ftrain and 
relax the Membrane, and at the ſame Time to open and ſhut 
the Baſis of the Stapes (the ſame as what I call the Operculun 
in Birds :) But in Birds there is a more fimple, but ſufficient 

Apparatus for this Purpoſe, tender Cartilages, inſtead of Bones 
and Joints, to correſpand to the various Impreſſions of Sounds, 
and to open and ſhut the Opercu/um. Beſides which, I ſuſpect 
the Ligament I mention'd, is only the Tendon of a Muſcle, 
reaching to the inner Membrana Tympani, and joined thereto, 
(as I find by a ſtricter Scrutiny) and not to the Cartilage, as 
J imagined. By this Muſcle, the inner Membrane, and by 
Means of that the Outer alſo, can be diſtended or relaxed, as 
it is in Man, by the Malleus and its Muſcle, Qc. ” 

: (e) Flat-bil”d Birds, that grope for their Meat, have thre 
Pair of Nerves, that come into their Bills, whereby they have 
that Accuracy to diflinguiſh what is proper for Focd, and what 
to be rejected by their Taſte, when they do not ſee it. This 
abas moſt evident in a Duck's Bill and Head; Ducks having 
larger Nerves that come into their Bills than Geeſe, or any 
other Bird that I have ſeen; and therefore quaffer and grobe 
out their Meat the moſt. But then I diſcovered none of tbeſe 
Nerves in round-bill'd Birds, But fince, in my Anatomies in 
the Country, in a Rook, I firſt obſerved two Nerves that came 
down betwixt the Eyes into the upper Bill, but conſiderably. 
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And now from the Head and Mouth, paſs we to 
its near Ally, the Stomach, another no leſs notable 
than uſeful Part; whether we conſider the Elegancy 
of its Fibres and Muſcles, or its Multiplicity; one 
to ſoften and macerate, another to digeſt; or its 
Variety, ſuited to various Foods, ſome membra- 
nous, agreeable to the frugivorous, or carnivorous 
Kind; ſome muſculous and ftrong (JF), ſuited to 
the Comminution, and grinding of Corn and Grain, 
and ſo to ſupply the Defect of Teeth, 
And now to this Specimen of the Parts, I 
might add many other Things, no leſs curiouſly 
contrived, made, and ſuited to the Occaſions of theſe 
Volatiles; as particularly the Structure and Lodg- 
| | ment 
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ſmaller than any of the three Pair of Nerves in the Bills of 
Ducks, but larger than the Nerwes in any other round-bill'd Birds. 
And it is remarkable that theſe Birds, more than any other round- 
billd Birds, ſeem to grope for their Meat in Cow-dung, &c. 
Mr. J. Clayton, in Philoſ. Tranſ. No 206. 

1 obſerved three Pair of Nerwes in all the broad-bill'd Birds 

that I could meet with, and in all ſuch as feel for their Food out 
of Sight, as Snipes, Weoodcocks, Curleuss, Geeſe, Ducks, Teals, 
| Widgeons, &c. Theſe Nerves are very large, equalling almoſt 
_ the Optic Nerve in Thickneſs. Two are diflributed nigh the 
End of the upper Bill, and are there wery much expanded, paſſing 
thro" the Bone into the Membrane, lining the Roof of the Mouth. 
Dr. A. Moulen, ibid. Ne 199. Or both in Mr. Lowthory's 
Abridg. Vol. IJ. p. 861, 862. : 

(f) The Gizzard is not only made very ſtrong, eſpecially 
in the Granivorous ; bat hath alſo a Faculty of Grinding what 
is therein; For which Purpoſe, the Bird ſwalloweth rough 
Stones down, which when grown ſmooth, are rejected and 
| caſt out of the Stomach, as uſeleſs. This Grinding may be 
heard in Falcons, Eagles, c. by laying the Ear cloſe to them, 
when their Stomachs are empty, as the famous Dr. Harwey 
| faith, De Generat. Exer. 7. | = | 
| As to the Strength of the Gizzard, and Uſe of Stones to 
the Digeſtion of Fowls, divers curious Experiments may be 
met with, try'd by Signeur Red/, with Glaſs Bubbles, ſolid 
Glaſs, Diamonds, and other hard Bodies. See his Exp. Nat. 


(2) It 
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ment of the Zungs (g): the Configuration of the 
Breaſt, and its Bone, made like a Keel, for comme. 
dious Paſſage through the Air, to bear the large 
and ſtrong Muſcles, which move the Wings, and to 
counterpoiſe the Body, and ſupport and reſt it upon 
at Rooſt. The Necæ alſo might deſerve our Notice, 
always either exactly proportion'd to the Length of 
the Legs, or elſe longer, to hunt out Food, to ſearch 
in the Waters (Y); as alſo to counterpoiſe the Body 
in Flight (7). And laſtly, I might here take Notice 
- | | of 
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(z) It is no leſs remarkable in Birds, that their Lungs ad. 
here to the Thorax, and have but little Play, than that in 
other Animals they are looſe, and play much, which 1s a good 
Proviſion for their ſteady Flight. Alſo they want the Dia. 
phragm, and inſtead thereof, have divers large Bladders made 
of thin tranſparent Membranes, with pretty large Holes out of 
one into the other. Theſe Membranes ſeem to me to ſerve 
for Ligaments, or Braces to the Viſcera, as well as to contain 
Air. Towards the upper Part, each Lobe of the Lungs is per- 
forated in two Places, with large Perforations ; whereof one 
3s towards the outer, the other towards the inner Part of the 
Lobe. Thro' theſe Perforations, the Air hath a Paſſage into 
the Belly, (as in Boot I. Chap. 1. Note (h) ;) that is, into the 
foremention'd Bladders ; fo that by blowing into the Hera 
Arteria, the Lungs will be a little raiſed, and the whole Belly 
blown up, ſo as to be very turgid. Which doubtleſs is a Means 
to make their Bodies more or leſs buoyant, according as they 
take in more or leſs Air, to facilitate thereby their Aſcents, 
and Deſcents ; like as it is in the Air Bladders of Fiſhes, in the 
laſt cited Place, Note (i). „ 

(4) Such Birds as hawe long Legs, have alſo a long Neck ; for 
that otherwiſe they could not commodiouſly gather up their Food, 
either on Land, or in the Water, But on the other Side, thiſe 
avbich have long Necks, have not always long Legs, as in Swan 
1 æoheſe Necks ſerve them to reach to the Bottom of Rivers, &c. 
Willughby's Ornithol. I. 1. c. 1. ſect. 7. | 

(7) We have ſufficient Inſtances of this in Geeſe, Ducks, &. 
whoſe Wings (their Bodies being made for the Convenience 
of Swimming) are placed out of the Center of Gravity, 
nearer the Head. But the extending the Neck and Head in 
Flight, cauſeth a due Æquipoiſe and Libration of the Body 
upon the Wings; which is another excellent Uſe of _— -_ 
. hk e . | aki 
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of the Defect of the Diaphragm, ſo neceſſary in 
other Animals to Reſpiration; and alſo of divers 
other Parts redundant, defective, or varying from 
other Animals. But it would be tedious to inſiſt 
upon all; and therefore to the Examples already 
given, I would rather recommend a nice Inſpection 
(t) of thoſe curious Works of God, which would 
be manifeſt Demonſtrations of the admirable Con- 
trivance and Oeconomy of the Bodies of thoſe Crea- + 
wares. | h | 

From the Fabrick therefore of their Bodies, I 
ſhall paſs to a Glance of one or two Things, re- 
lating to their State; and ſo conclude this Genus of 
the Animal World. 


— 


Necks of theſe Birds, beſides that of reaching and ſearching 
| in the Waters for their Food. | 

But in the Heron, whoſe Head and long Neck (altho' 
tuck'd up in Flight,) over-balance the hinder Part of the 
Body; the long Legs are extended in Flight, to counterpoiſe 

the Body, as well as to ſupply what is wanting in the Tail, 
from the Shortneſs of it. | 

(4) Steno thus concludes his Myology of the Eagle, Imper- 
feta hee Muſculorum deſcriptio, non minus arida eft Legentibus, 
quam Inſpectanti bus fuegit jucunda eorundem præparatio. Elegan- 
tiſſima enim Mechanices artificia, creberrime in illis obvia, verbis 
non niſi obſcure exprimuntur, carnium autem ductu, tendinum co- 
lore, inſertionum proportione, & trochlearum difliributione oculis 
expoſita omnem ſuperant admirationem. Steno in Blaſ. Anat. 
Animal. p. 2. c. 4. : 


CHAP. IK 
Of the Migration of Birds. 


] 0 Oncerning the State of this Tribe of Animals, 
the firſt Thing 1 ſhall ſpeak of, (by Reaſon 


God himſelf inſtanceth in it,) ſhall be their Mi- 

gration, mention'd Fer. viii. 7. Yea, the Stork in the 

Heaven knoweth her appointed Times, and the T1 bo 
1 7 | an 
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and the Crane, and the Swallow obſerve the Time of their 
Coming; but my People, &c. 

In which Act of Migration, there are two Things 
to me exceedingly notable. One is what the Text 
ſpeaks of, their knowing their proper Times for 
their Paſſage, when to come (a), when to go; az 
alſo that ſome ſhould come, when others go; and 

ſome others go, when theſe come. There is no doubt 
but the Temperature of the Air, as to Heat and 
Cold, and their natural Propenſity to breed their 
Young, may be great Incentives to thoſe Creatures 
to change their Habitation: But yet it is a very 
odd Inſtinct, that they ſhould at all ſhift their Ha. 
bitation ; that ſome certain Place is not to be found 
in all the Terraqueous Globe, affording them con- 
venient Food and Habitation all the Year, either in 
the colder Climes, for ſuch as delight in the colder 
Regions; or the hotter, for ſuch Birds of Paſſage as 
fly to us in Summer. 

Alſo it is ſomewhat ſtrange, that thoſe untaught, 
unthinking Creatures, ſhould ſo exactly know the 
beſt and only proper Seaſons to go and come. This 
gives us good Reaſon to interpret the N ap- 
pointed Times(b) in the Text, to be ſuch Times as 
the Creator hath appointed thoſe Animals, and hat 
accordingly, for this End, imprinted upon their Na- 


tures ſuch an Inſtin&, as exciteth and moveth them 
thus, 


— 


(ga) Curioſa res eſt, ſcire, quam exactè hoc genus avium [Gruum] 

quotannis obſervet tempora ſui redituls ad nos. Anno 1667, prime 
Grues 1 in campeſtribus Piſæ 20 Feb. Ic. F. Redi 
Exp. Nat. p. 100. ubi plura. 

(6) From Hy indixit, conſtituit, fel. lacum, vel tempus, abi 
wel quanas aliquid fieri debet. Buxt. in verb. 

De weluntate ſud certiorem reddidit, Con. Kircher Concor- 
dant. Pars 1. Col. 1846. "WW 8 pro re aliqud cer- 
ta, atieſtatd, & definits accipitur. 1. Pro tempore certo © 
conſtituto. 2. Deinde pro feflo ſeu 33 gue certo & 
ftato tempore celebratur, 3. Pro loco certo conſtitute, Id. ibid. 


ol. 1847. 0 28 
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thus, at proper Times, to fly from a Place that 
would obſtruct their Generation, or not afford con- 
venient Food for them, and their Young, and betake 
themſelves to another Place, affording all that is 
wanting for Food or Incubation. 

And this leads me to another Thing remarkable 
in this Act of Migration; and that is, That thoſe 
unthinking Creatures ſhould know what Way to 
ſteer their Courſe (c), and whither to go. What, 
but the Great Creator's Inſtin&t, ſhould ever move 
a poor fooliſh Bird, to venture over vaſt Tracts of 
Land, but eſpecially over large Seas ? If it ſhould 
be ſaid, That by their high Aſcents up into the Air, 
they can ſee croſs the Seas; yet what ſhould teach 
or perſuade them, that that Land is more proper 
for their Purpoſe, than this? That Britain (for 
Inſtance, ) ſhould afford them better Accommoda- 
tions than Egypt (d), than the Canaries, than Spain, 

| or 


(e) Juis non cum admiratione videat ordinem & politiam pere- 
grinantium Avium, in itinere, turmatim volantium, per longos ter- 
rarum & maris tractus abſque Acu marina ? — Quis eas cer- 
tum iter in atris mutabili regione docuit ? Quis preterite ſigna, & 
future vie indicia ? Duis eas ducit, nutrit, & wite neceſſaria mi- 
nifirat ® Quis inſulas & hoſpitia illa, in quibus victum reperiant, 
indicavit ; modumgue ejuſmodi loca in peregrinationibus ſuis inveni- 
endi? Hæc ſane ſuperant hominum captum & induſtriam, qui non 
niſi longis experientiis, multis itinerariis, chartis geographicis, 

acis magnetice beneficio, egjuſmodi marium & terrarum 
tractus conficere tentant & audent. Lud. de Beaufort. Coſmop. 
Divina, ſect. 3. cap. . 

(4) I inſtance particularly in Egypt, becauſe Mr. Villugtby 
thinks Swa/lows fly thither, and into Ethiopia, &c. and that 
they do not lurk in Holes, or under Water, as Olaus Magnus 
reports, Vide Ornith. lib. 2. cap. 3. But Etmuller puts the 
Matter out of Doubt, who ſaith, Memini me plures, quam 
quas Medimnus caperit, Hirundines are coacervatas intra Piſ- 
eine cannas, ſub glacie prorſus ad ſenſum exanimes pulſantes 
tamen, reperiiſſe. Etmuller Diſſert. 2. cap. 10. ſect. 5. This, 
as it is like what Ol. Magnus ſaith, ſo is a Confirmation of ir. 
The Archbiſhop's Account is, In Septentrionalibus aquis ſæ- 
Pius caſu Piſcatoris extrahuntur Hirundines, in modum conglo- 
| I | merat © 
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or any of thoſe many intermediate Places over 
which ſome of them probably fly. 5 

And laſtly, to all this, let us briefly add the Ac- 
commodations theſe Birds of Paſſage have, to enable 
them to take ſuch long Flights, viz. the Length of 
their Wings, or their more than ordinary Strength 
(e) for Flight. . 


1 * 
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meratæ maſſe, quæ ore ad os, & ald ad alam. & pede ad pedin 

poſt principium autumni ſeſe inter cannas deſc nſuræ colligarunt, 

Masa autem illa per imperitos adoleſcentes extracta, 

atgue in efluaria portata, caloris acceſſu Hirundines reſolutæ, vo. 

yy — guidem incipiunt, ſed exiguo tempore durant. Ol. Mag. Hiſt. 
. 20. 

Since my penning this Note, we had, at a Meeting of the 
Royal Society, Feb. 12, 1713, a farther Confirmation of Su. 
lows retiring under Water in Winter, from Dr. Co/as, a Perſ) 
very curious in theſe Matters; who ſpeaking of their Way of 
Fiſting in the Northern Parts, by breaking Holes, and dray- 
ing their Nets under the Ice, faith, That he ſaw ſixteen 
Swallows ſo drawn out of the Lake of Samrodt, and about 
thirty out of the King's great Pond in Refiaeilen; and that at 
Schlebitten, near an Houſe of the Earl of Dobna, he ſaw two 
Swallows juſt come out of the Waters, that could ſcarce ſtand, 
being very wet and weak, with their Wings hanging on the 
Ground ; and that he hath obſerv'd the Swallows to be often 
weak for ſome Days after their Appearance. 

(e) As Swallows are well accommodated for long Flights, 
by their long Wings, ſo are Quails by the Strength of their 
pectoral Muſcles, by the Breadth of their- Wings, Cc. For 
Quails have but ſhort Wings for the Weight of their Body; 
and yet they fly from us into warmer Parts againſt Winter, 
and to us in Spring, croſſing our Seas. So divers Travellers 
tell us, they croſs the Mediterranean twice a Year, flying from 
Europe to Africa, and back again: Thus Bellanius, in Mr. Mil. 
lughby, ſaith, When we ſail'd from Rhodes to Alexandria of 
Egypt, many Quails flying from the North towards the South, 
were taken in our Ship; whence I am werily perſuaded, that ! hey 
ſhift Places: For formerly alſo, when I ſail'd out of the Iſh 
Zant to Morea, or Negropont, in the Spring Time, I had eb. 
fery'd Quails flying the contrary Way, from South to North, that 
they might abide there all Summer. At which Time alſo, thert 
avere a great many taken in our Ship. Ornith. p. 170. 


CHAT: 


CH A.M 
Of the Incubation of Birds, 


A Nother Thing relating to the State of this 
Tribe of Animals, is their Incubation. 

And firſt, the Zgg itſelf deſerves our Notice. Its 

Parts within, and its cruſty Coat without, are ad- 

mirably well fitted for the Buſineſs of Incubation. 

That there ſhould be-one Part provided for the For- 


mation of the Body (a), before its Exit into the 


World, and another for its Nouriſhment, after it is 
come into the World, till the Bird is able to ſhift 
for, and help itſelf; and that theſe Parts ſhould be 
ſo accurately braced, and kept in due Place (5), is 
certainly a deſign'd, as well as curious Piece of 
Workmanſhip. : : 
And 


9 


(a) The Chicken is form'd out of, and nouriſh d by the White 
alone, till it be grown Great. The Yolk ſerves for the Chicken's 


_ Nuriſhment, after it is well grown, and partly alſo after it is 
batch d. For a good Part of the Yolk remains after Eæcluſſon, Be- 


ing received into the Chicken's Belly ; and being there reſerved, as 
in a Store-houſe, is by the [ Appendicula, or Ductus Inteſtinalis, 
as by a Funnel, conveyed into the Guts, and ſerves inſtead of 
Milk, &c. Willughby's Ornith. I. 1. c. 3. /m animal 
- allo liquore Ovi corporatur. Cibus «jus in Jute eff. Plin. 
ib. 10. CAP. 53. = PE 5 

Aristotle ſaith, The long ſharp Eggs bring Females; the round 
ones, me a larger . 4 at 1 End, Males. Hiſt. 
An. 1. 6. c. 2. After which, he tells of a Sot at Syracuſe, 
that ſate Drinking ſo long, till Eggs were hatch'd ; as alſo of 
the Cuſtom of Egypt, of hatching Eggs in Dunghills. . 

(5) As the Shell and Skin keep the Volk and two Whites 
together; ſo each of the Parts, (the Volk and inner White 
at leaſt,) are ſeparated by Membranes, involving them. At 


each End of the Egg is a Treddle, ſo call'd, becauſe it was 


formerly 
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352 Incubation of Birds. Book VII. 
And then as to the Act itſelf of Incubation, What 
a prodigious Inſtinct is it in all, or almoſt all the 
ſeveral Species of Birds, that they, and only they, 
of all Creatures, ſhould betake themſelves to this 
very Way of Generation? How ſhould they be 
aware that their Eggs contain their Young, and that 
their Production is in their Power (c)? What 
ſhould move them to betake themſelves to their Neſts, 
and there with Delight and Patience to abide the 
due Number of Days? And when their Young are 
gotten into the World, I have already ſhewn how 
admirable their Art, their Care, and Eroeyn is in 
bringing them up until, and only until, they are 
able to ſhift for themſelves. | | 
| RE And 


— 


hn. 
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formerly thought to be the Sperm of the Cock. But the 
e of theſe, (faith Dr. Harwey, in Villugb. Ornith. c. 3.) is 
to be as tauvere, the Poles of this Micracoſm, and the Connectiom 
of all the Membranes twiſted and knit together, by which the 
Liquors are not only conſerved, each in its Place, but do alſo 
retain their due Poſition one to another. This, altho' in a 
great Meaſure true, yet doth not come up to what I have 
myſelf obſerved ; for I find, that theſe Cha/azz, or Treadles, 
ſerve not barely to keep the Liquors in their Place, and Po- 
fition to one another; but alſo to keep one and the ſame 
Part of the Yolk uppermoſt, let the Egg be turn'd nearly 
which way it will; which is done by this Mechaniſm : The 
Chalaze are ſpecifically lighter than the Whites, in which 
they ſwim; and being braced to the Membrane of the Volk, 
not exactly in the Axis of the Volk, but ſomewhat out of it, 
cauſeth one Side of the Volk to be heavier than the other; 
ſo that the Volk being by the Cha/aze made buoyant, 
and kept ſwimming in the Midſt of two Whites, is by its 
own heavy Side kept with the ſame Side always uppermoſt; 
which uppermoſt Side, I have ſome Reaſon to think, is that 
on which the Cicatricula lies; that being commonly upper- 
moſt in the Shell, eſpecially in ſome Species of Eggs more, I 
think, than others, Ro | 8 
(e) All Birds lay a certain Number of Eggs, or nearly that 
Number, and then betake themſelves” to their Incubation ; 

but if their Eggs be withdrawn, they will lay more. 
which, fee Mr. Ray's Wiſd. of G:a, p. 137. A Th 
a Ys | 4) The 
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CAP. IV. Tncubation of Birds. 353 
And laſtly, when almoſt the whole Tribe of 
Birds do thus, by Incubation, produce their Young, 
it is a wonderful Deviation, that ſome few Fami- 
lies only, ſhould do it in a more novercal Way (d), 
without any Care or Trouble at all, only by lay- 
ing their Eggs in the Sand, expoſed to the Heat 
and Incubation of the Sun. Of this the Holy 
Scripture itſelf gives us an Inſtance in the Oſtrich: 
Of which we have an Hint, Lam. iv. 3. The 
Daughter of my People is become crue!, like the Of- 
triches in the Wilderneſs. This is more plainly ex- 
preſſed in Fob xxxix. 14, 15, 16, 17. [The Of- 
trich] leaveth her Eggs in the Earth, and warmeth 
them in the Duſt, and forgetth that the Foot may 
cruſh them, or that the wild Beaſt may break them, 
She is hardened againſt her Young ones, as though they 
were not bers : Her Labour 1s in vain, without Fear. 
Becauſe GOD hath deprived her of Wiſdom, neither 
hath he imparted unto her Underſtanding. In which 
Words I ſhall take Notice of three Things: 1. Of 
this anomalous Way of Generation. It is not 
very ſtrange, that no other Incubation but that - 
- | tne 
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(4) The Tabon is a Bird no bigger than a Chicken, but 1s 
faid to lay an Egg larger than a Gooſe's Egg, and bigger than 
the Bird itſelf. Theſe they lay a Vard deep in the Sand, 
where they are hatch'd by the Warmth of the Sun; after 
which they creep out, and get to Sea for Proviſions. Nawarette's 
Account of China, in Collect. of Voyages, Vol. 1. This Account 
is, in all Probability, borrow'd from Nzeremberg, or Hernandez, 
(that copy'd from him,) who call this Bird by the Name of 
Daie, and its Eggs Tapun, not the Bird itſelf, as Nawarette 
doth. But my Friend Mr. Ray faith of it, Hiforia iſthec pro- 
culdubio fabuloſa & falſa eff. DPuamvis enim Aves nonnulle 
maxima ova pariunt, ut v. g. Alkæ, Lomwiz, Anates, Arecti- 
c, & c. Hujuſmodi tamen unum duntaxat, non plura, ova ponunt 
anteguam incubent : nec ullam in rerum natura avem dari exiſti- 
no cujus ova albumine careant, Cum Albumen precipua odi pars 
fit, quadgue primum fætui alimentum ſubminiſirat. Raii Synop. 
Av. Meth. p. 155. 

5 A a (e) The 
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354 Incubation of Birds, Book VII. 
the Sun, ſhould produce their Young; but it is ve. 
ry odd and wonderful that any one Species ſhould 


vary from all the reſt of the Tribe. But above all, 


2. The ſingular Care of the Creator, in this Caſe, 
is very remarkable, in ſupplying ſome other Way 
the Want of the Parent-Animals Care and Eroeyn 
(e), ſo that the Young ſhould, notwithſtanding, be 
bred up in thoſe large and barren Deſerts of Ara. 
bia and Africa, and ſuch like Places where thoſe 
Birds dwell, the moſt unlikely and unfitting (in all 


human Opinion) to afford Suſtenance to young help- 


leſs Creatures ; but the fitteſt therefore to give De- 
monſtrations of the Wiſdom, Care, and eſpecial Pro- 
vidence of the infinite Creator and Conſervator of 
the World. 3. The laſt Thing I ſhall Remark is, 
That the Inſtincts of Irrational Animals, at leaft of 
this ſpecified in the Text, is attributed to G 00, 
For the Reaſon the Text gives why the Oftrich is 
hardened againſt her Young Ones, as though they were 


nos hers, is, Becauſe GOD bath deprived her if 


Wiſdom, and not imparted Underſtanding io her; i. e. 
he hath denied her that Wiſdom, he hath not im- 
parted that Underſtanding, that Eroeyn, that natu- 


ral Inſtin& to provide for, and nurſe up her Young, 
that moſt other Creatures of the ſame, and other 


Tribes, are endowed with. 
| Thus 


— 


(e) The Eggs of the Oſtrich being buried in the Sand, are chi. 
riſbed only by the Heat of the Sun, till the Young be excluded: 
For the Writers of Natural Hiſtory do generally agree, that tht 
ola Birds, after ther have laid and covered their Eggs in the Sand, 


forſake them, and take no more Care of them, Wulugh. Ornith. 
. ef. 1. b 


But there is another O/rich [of America] which Hearet tells 
us of, that takes more Care of her Young, by carrying four 
of her Eggs, a little before ſhe hatcheth, to four Parts of 
her Neſt, there to breed Worms for Food for her Voung. 
Acaret's Diſc. in Philo. Tranſ. Ne 89. ET 
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Cup. IV. Nidification, &c. of Birds. 355 
Thus 1 have diſpatch'd what I intended to inſiſt 
upon concerning the State of this Set of Animals; 
of which, as alſo of their admirable Inſtincts, a great 
deal more might deſerve our eſpecial Obſervation ; 
particularly the admirable Curiofity, Art, and Va- 
riety of Nidification (F), uſed among the various 
Species of Birds; the great Sagacity, and many 
Artifices uſed by them 1n the Inveſtigation and Cap- 
ture of their Prey (g), the due Proportion of the 
more and leſs uſeful, the Scarcity of the Voracious 
and Pernicious, and the Plenty of the Manſuete and 
Uſeful (5). Alſo the Variety of their Motion and 
Flight might deſerve Conſideration, the Swiftneſs 
of ſuch whoſe Food is to be ſought in far diſtant 
Places, and different Seaſons (1); the ſlower Mo- 
tion, and ſhort Flights, of others more Domeſtick; 
and even the Aukwardneſs of ſome others to Flight, 
whoſe Food 1s near at hand, and to be gotten with- 
out any great Occaſion of Flight (E). Theſe, and 
divers other ſuch like Things as theſe, I ſay, I might 
have ſpoken more largely unto ; but I ſhall paſs them 

by with only a bare Mention, having already taken 
Notice of them in the Company of other Matters 

of the like Nature, and manifeſted them to be Acts 
of excellent Deſign, Wiſdom, and Providence, in 
the great Creator. 


— 


(f) See Book IV. Chap. 13. 4 
(g) See Book IV. Chap. 11, and 14. | | 
(e) See Book IV. the Beginning of Chap. 10. 
li) See Book IV. Chap. 8. 
(#) The Colymbi, or Douckers, having their Food near at 
hand in the Waters, are remarkably made for Diving therein. 
Their Heads are. ſmall, Bills ſharp-pointed, Wings ſmall, 
Legs flat and broad, and placed backward, and nearer the . | 
Tail than in other Birds; and laſtly, their Feet, ſome are on 
whole-footed, ſome cloven-footed, but withal fin-toed. Yide 
Willugh. Ornith, I. 3. ſect. 5. 
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© The Concluſion. 


ND now, if we reflect upon the whole Mat- 

ter, we ſhall here find another large Tribe of 
the Creation, abundantly ſetting forth the Wiſdom 
and Glory of their great Creator. We * praiſe the 
Ingenuity and Invention of Man, for the Contri- 
vance of various pneumatick Engines; we think them 
witty, even for their unſucceſsful Attempts to ſwim 
in, and fail thro* that ſubtle Element the Air; and 
the curious Mechaniſm of that Artift is had in Re- 
membrance, and praiſe to this Day, who made a 
Dove, or an Zagle (a) to fly but a ſhort Space. And 
is not therefore all imaginable Honour and Praiſe 
due to that infinite Artiſt, that hath ſo admirably 
contrived and made all the noble Variety of Birds; 
that hath with ſuch incomparable Curioſity and Art, 
formed their Bodies from Head to Tail, without 
and within, that not ſo much as any Muſcle, or 
Bone, no, not even a Feather (4) is unartificially 
made, miſplaced, redundant, or defective, in all 
the ſeveral Families of this large Tribe? But every 
Thing is ſo incomparably performed, ſo nicely fitted 
up for Flight, as to ſurpaſs even the Imitation of 
the moſt ingenious Artificer among mortal rational 

eing. „„ 


— —— 1 
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(a) Vide Book V. Chap. 1. Note (aa). | | 

) Deus non folum Angelum, & Hominem, fed nec exigui & 
contemptibilis animantis wiſcera, nec Avis pennulam, nec Herb? 
oſculum, nec Arboris folium, fine ſuarum partium convententis 
dereliguit. Avguſtin, de Civ. Dei, I. 5, c. 11. 
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CHAP, 1 
Of Iuſects in General. : 


A A VING diſpatch'd that Part of the 

Animal World, which uſed to be ac- 
counted the more perfect, thoſe Animals 
ſtiled leſs perfect, or imperfect, will net 
deſerve a Place in our Survey, becauſe 


as ſome have thought, that we ſhall find them, 


I ſay, noble, and moſt admirable Works of Go p. 
For, as the famous Natural Hiſtorian, Pliny (a), 


prefaceth his Treatiſe of Inſects, to prevent the 


Reproach of condeſcending (as might be thought) 
to ſo mean a Subject: 1n great Bodies, ſaith he, Na- 
ture had a large and eaſy Shop to work upon obſequi- 
ous Matter; whereas, in theſe ſo ſmall, aud as it were 
no Bodies, what Footſteps of Reaſon, what Power, what 

_— | great 


. 
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R (a) In magnis figuidem corporibus, &c, Plin. Nat. Hit. 
«IL. , | | 
A a 3 (6) Ubi 
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358 Of Hzſccts. Book VIII. 
great Perfection is there? Of this having given 
an Inſtance or two of the exquiſite Senſes, and 
curious Make of ſome Inſects (5), he then goes 
on, Vs admire, ſaith he, the turrigerous Shoulders of 
Elephants, the lofty Necks and Creſts. of others, but, 
ſaith he, the Nature of Things is never mbre com- 
Pleat than in the leaſt Things. For which Reaſon 
he intreats his Readers (as I do mine) that be- 
cauſe they flighted many of the Things ibemſelves which 
he took Notice of, they would not therefore diſdain- 
fully condemn his Accounts of them, fince, faith he, 
in the Contemplation of Nature, nothing ought to ſeem 
Superfiuous. Wn 
Thus that eminent Naturaliſt hath made his 
own, and my. Excuſe too: the Force and Verity 
. whereof will farther appear, by what I ſhall ſay of 
theſe Animals, which (as deſpicable as they have 
been, or perhaps may be thought) we ſhall find as 
exquiſitely contrived, and curiouſly made for that 
Place and Station they bear in the World, as any 
other Part of the Animal World. For if we conſi- 
der the innumerable Variety of their Species, the 
rodigious Numbers of Individuals, the Shape and 
Make of their little Bodies, and every Part thereof, 


% 


) Ubi tot ſenſus collocawit in Culice? Et ſunt alia dict 
minora. Sed ubi Viſum in eo prætendit: Ubi Guftatum ap- 
plicavit ? Ubi Odloratum inſeruit ?® Ubi verò truculcntam illan 
& portione maximam vocem ingenerauit? Dna ſubtilitate Pen- 
nas adnexuit ® prælongavit Pedum crura? Diſpoſuit jejunam 
Caweam, uti Alvam'? Avidam Sanguinis, & potiſſimum human, 
fitim, accendit? Telum were per fodiendo tergori, quo ſpiculavit 
ingenio? Atque ut in capaci cum cerni non poffit exilitas, ita 
reciproca gem navit arte, ut fodiendo acuminalum pariter forben- 
dogue filtulofſum effet. Quos Teredini ad perforanda Robora tum 
Jono tefle dentes affixit ® Petiſſimumque ligno cibatum fecit: 
Sed turrigeraos Elephantorum miramur humeros, Taurorumqut 
colla, & truces in ſublime jactus, Tigrium rapinas, Leonum 
| Jahas, cum rerum natura nuſquam magis quam in minimis, lola 


ft. Plin. ibid. x ; 
| their 


cuar. II. The Shape of Inſedts. 359 
their Motion, their Inſtincts, their regular Genera- 
tion and Production; and, to name no more, the 
incomparable Beauty and Luftre of the Colours of 
many of them, what more admirable and more 
manifeſt Demonſtration of the infinite Creator, 
than even this little contemned Branch of the Ani- 

mal World? But let us take a ſhort View of 
Particulars. | 


CHAP 
Of the Shape and 8 tructure of Infets. 


E T us begin with the Shape and Fabrick of 

their Bodies: Which altho' it be ſomewhat 
different from that of Birds, being particularly, for 
the moſt Part, not ſo ſharp before, to cut and make 
way thro* the Air, yet it is better adapted to their 
Manner of Life. For conſidering that there is little 
Neceſſity of long Flights, and that the Strength and 
Activity of their Wings doth much ſurpaſs the Re- 
ſiſtance their Bodies meet with from the Air, there 
was no great Occaſion their Bodies ſhould be ſo 
ſharpened before. But the Condition of their Food, 
and the Manner of gathering it, together with the 
great Neceſſity of accurate Viſion, by that ad mira- 
ble Proviſion made for them by the reticulated Cor- 
nea of their Eyes; theſe Things, I ſay, as they re- 
quired a larger Room, fo were a good Occaſion for 
the Largeneſs of the Head, and its Amplitude be- 
fore. But for the reſt of their Body, all is well 
made, and nicely poiſed for their Flight, and every 
other of their Occaſions. 
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360 The Shape of Inſeffs, Book VIII. 

And as their Shape, ſo the Fabrick and Make of 
their Bodies is no leſs accurate, admirable, and ſin- 

ular ; not built throughout with Bones, and cover'd 
with Fleſh and Skin, as in moſt other Animals, 
but cover'd with a curious Mail of a middle Na. 
ture (a), ſerving both as Skin and Bone too, for the 
Shape, as well as Strength and Guard, of the Bo- 
dy; and as it were on Purpoſe to ſhew, that the 
great Contriver of Nature is not bound up to one 
Way . 


__ n R _- 
— — : * 


(a) Inſcra nor widentar Ver vor Babere, nec Ofſa, nec Spinas, 
nec Cartilaginem, nec Pingui a, nec Carnes, nec Cruſtam quidem 
Fagilem, ut gu dam marina, nec que jure dicatur Cutis: fed 
mediæ cujuſdam inter omnia bæc nature corpus, &c. Plin. Nat. 
I. 11. c 4. 
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0 this laſt· mention d Guard, we may add. 

that farther Guard provided in the Hes and 
3 The Structure of the Eye, is, in all 
Creatures, an admirable Piece of Mechaniſm; but 
that obſervable in the Eyes of Inſects ſo peculiar, 
that it muſt needs excite our Admiration : Fenced 
with its own Hardneſs, yea, even its own accurate 
Viſion, is a good Guard againſt external Injuries; 
and its Cornea, or outward Coat, all over beſet 
with curious, tranſparent, lenticular (a) Inlets, en- 
abling 


— 


(a) The Cornea of Flies, Waſps, Sc. are ſo common an 
Entertainment with the Microſcope, that every body knows 
it is a curious Piece of Lattice-work. In which this 1s re- 

3 markable, 


* * "= 4 0 > $4 2 x" 3 * _ ” * * * a ? — * 
„„ r * R r OE 2 „ * 7 
** Ee Tf © : TIE ** 9 * ” Y 4 = 


Cu Ap. III. Eyes and Antennæ of Inſects. 361 
abling thoſe Creatures to ſee (no doubt) very ac- 
curately every Way, without any Interval of Time 
or Trouble to move the Eye towards Objects. 

And as for the other Part, the Antenne, or 
 Feelers, whatever their Uſe may be in cleaning 
the Eyes, or other ſuch like Uſe; they are, in 
all Probability, a good Guard to the Eyes and 
Head, in their Walk and Flight, enabling them, 
by the Senſe of Feeling, to diſcover ſuch Annoy- 
ances, which by their Proximity may perhaps 
eſcape the Reach of the Eyes and Sight (5). * 
pe ns * | ſides 


FY 
Ya 
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markable, that every Foramen is of a lenticular Nature; ſo 
that we ſee Objects through them topſey-turvey, as through 
ſo many convex Glaſſes: Yea, they become a ſmall Teleſcope, 
when there is a due focal Diſtance between them and the 
Lens of the Microſcope. ; 

This lenticular Power of the Cornea, ſapplies (as I ima- 
gine) the Place of the Cryſtalline, if not of the Vitreous 
Humour too, there being neither of thoſe Humours that I 
could ever find, (altho* for Truth ſake, I confeſs I have not 
been ſo diligent as I might in this Enquiry ;) but inſtead of 
Humours and Tunicks, I imagine that every Lens of the Cornea 
hath a diftint Branch of the Optic Nerve miniſtring to it, and 
rendring it as ſo many diſtinct Eyes. So that as moſt Animals 
are binocular, Spiders for the moſt Part oQonocular, and 
ſome, (as Mr. Villugbhy thought, Rai: Hift. Inſect. p. 12.) 
ſenocular ; ſo Flies, &c. are multocular, having as many Eyes 
as there are Perforations in their Cornea. By which Means, 
as other Creatures are obliged to turn their Eyes to Objects, 
theſe have ſome or other of their Eyes ready placed towards 
Objects, nearly all round them: Thus particularly it is in the 
Dragon-Fly, (Libella,) the greateſt Part of whoſe Heads is poſ- 
leſs'd by its Eyes. Which is of excellent Uſe to that preda- 
tious Inſet, for the ready ſeeing and darting at ſmall Flies all 
round it, on which it preys. | SO 
(5) It is manifeſt, that InſeQs clean their Eyes with their 
Fore- legs, as well as Antenna. And conſidering, that as they 
walk along, they are perpetually feeling, and ſearching be- 
fore them, with their Feelers, or Antennz; therefore I am 
apt to think, that beſides wiping and cleaning the Eyes, the 
Uſes here named may be admitted. For as their Eyes are 

CO | immove- 
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362 Eyes and Antennee of Inſecbs. Book VIII 
ſides which, they are a curious Piece of Workman. 
ſhip, and in many, a very beautiful Piece of (c) Gar. 
niture to the d yy. = 
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immoveable, ſo that no Time is required for the turning their 
Eyes to Objects; ſo there is no Neceſſity of the Retina, or 
Od tic Nerve being brought nigher unto, or ſet farther off from 
the Cornea, (which , would require Time,) as it is in other 
Animals: Bat their Coraca and e Nerve, being always at 
one and the ſame Diſtance, are fitted only to ſee diſtantial 
Objects, but not ſuch as are very nigh : Which Inconvenience 
the Feelers obviate, left it ſhould be prejudicial, in occaſioning 
the Inſect to run its Head againſt any thing. 

And that this, rather than the wiping the Eyes, is the chief 
Uſe of the Feelers, is farther manifeſt from the Antennæ of 

the Fleſb Fly, and many other Inſects, which are ſhort, and 
ſtrait, and incapable of being bent unto, or extended over 
the Eyes: As alſo from others enormonſly long, ſuch as thoſe 
of the Capricorni, or Goat chafers, the Cadeau Fly, and divers 
others, both Beetles and Flies. 355 

(e) The lamellated Antennæ of ſome, the clavellated of 
others, the neatly articulated of others, the Feather'd and 
divers other Forms of others, of the Scarab, e 
Grat, and other Kinds, are ſurprizingly Beautiful, when 
view'd through a Microſcope. And in ſome, thoſe Antenna 
diſtinguiſh the Sexes: As in the Grat-kind, all thoſe with 
Tufts, Feathers, and Bruſh-horns, are Males; thoſe with 
ſort, ſingle-ſhafted Antennæ, are Females. 
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„ HAP. IV. 
Of the Parts and Motion of Inſects. 


T\ROM the Head, paſs we to the Members, 
concern'd in their Motion. And here we 
have a copious Subject, if I was minded to expa- 
tiate. T'might take Notice of the admirable Me- 
chaniſm in thoſe that creep; the curious 9 5 
thoſe 
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thoſe amphibious Inſects that ſwim and walk (a) 
the incomparable Proviſion made in the Feet of 
ſuch as walk, or hang upon ſmooth Syrfaces (5); 
the great Strength and Spring in the Legs of ſuch 
as leap (c); the ſtrong and well-made Feet and 


Talons of ſuch as dig (4): And, to name no more, | 


the admirable Faculty of ſuch as cannot fly, to 
conyey themſelves with Speed and Safety, by the 
Help of their Webs (e), or ſome other Artifice, to 

. : 25 make 


. 


2 


a 


(a) All the Families of Hydrocanthari, Notonecti, &c. have 
their hindmoſt Legs made very nicely, with commodious 
Joints flat, and Briſtles on each Side towards the End, ſerving 
for Oars to Swim ; and then, nearer the Body, are two ſtiff 
Spikes, to enable them to walk, when Occaſion is. n „ 
) I might here name divers Flies, and other Inſects, who, 
beſides their ſharp hook'd Nails, have alſo skinny Palms ta 
their Feet, to enable them to ſtick on Glaſs, and other ſmooth 
Bodies, by Means of the Preſſure of the Atmoſphere. - But 
becauſe the Example will illuſtrate another Work of Nature, 
as well as this, I ſhall chuſe a ſingular Piece of Mechaniſm, 
in one of the largeſt Sorts of Hydrocanthari. Of theſe large 
ones there are two Sorts, one largeſt, all black, with Antenne 
handſomely emboſs'd at the Ends. The other ſomewhat leſſer, 
hardly ſo black, with capillary Azteme; the Forehead, 


Edges of the Vaginæ, and two Rings on the Thorax, of a 


tawny Colour. The Female hath Yagine, prettily furrow'd, 
the Male ſmooth. But that which is moſt to our Purpoſe in 
this Male, is a Flap, or hollowiſh Cap near the middle Joint 
of the Fore legs, which, when clap'd on the Shoulders of the 
Female ix Coitu, ſticks firmly thereon: After the Manner as I 
have ſeen Boys carry heavy Stones, with only a wet Piece of 
Leather clap'd on the Top of the Stone. e | 

c) Thus Gra/>oppers and Crickets have brawny ſtrong Thighs, 
with long, ſlender, but ſtrong Legs, which enable them to leap 
with great Agility and Strength. ; 

(4) J have wonder'd to fee with what great Quickneſs, 
Art, and Strength, many Veſpæ--Ichneumons, Mild. Bees, and 
Beetles, perforate the Earth, yea, even Wood itſelf: But 
the moſt remarkable Animal in this Way, is the Mo/Je-Cricket 
in Book IV. Chap. 13. Note (6). 75 

(e) I have with dad often ſeen Spiders dart out their 
Webs, and ſail away by the Help thereof. For the 9 


7 | 
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make their Bodies lighter than the Air (f) : Theſe, 
and a Multitude of other ſuch like Things as theſe, l 
e TEE DOR 75 might 
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= 4 


* 


of which, ſee Mr. Lowthorp's Abridg. Pol. 2. p. 794, from 
Dr. Lifler and Dr. Hulſe, who both claim'd the Diſcovery 
thereof, And both do ſeem to have hit thereupon, with. 
- out any Foreknowledge of what each other hath diſcover'd, 

as is ſaid in the laſt cited Place, and as I more particularly 
find by Mr. Ray's Philoſ. Letters, Printed Anno 1718, p. 95, &c. 
By which alſo I find, the two ingenious Doctors were very 
modeſt in their Claims, and very amicable in the Matter. In 
one of Dr. Lifter's to Mr. Ray, he thinks there is a fair Hint 
of the Darting of Spiders in Ariſtot. Hift. An. l. g. c. 39. 
And in Pliny, /. 11. c. 24. But for their Sailing, that the 
Antients are ſilent of, and he thinks it was ſeen firſt by him, 
And in another Letter, Jar. 20. 1670. ſpeaking of the 
Height Spiders are able to fly, he ſaith, The laſt October, &c. 
I took Notice that the Air was very full of Webs, I forthwith 
mrornted to the Top of the higheſt Steeple on the Minſter, [in 
Vork, ] and could thence diſcern them yet exceeding high above ne. 
Some that fell, and were entangled upon the Pinnacles, J took, 
and found them to be Lupi; which Kind ſeldom or never enter 
Honſes, and cannot be ſuppoſed to have taken their Flight fra 
the Steeple. oy net” . 

CF) There are (I imagine, ) divers Animals, as well as 
Spiders, that have ſome Way of Conveyance, as little Known 
to us, as that of Spiders formerly was. Thus the Squillulz, 
Pulices Arboreſcentes, and microſcopical Animalcules of the ſtag- 
nating Waters, ſo numerous in them, as to diſcolour ſome- 
times the Water, and make them look as if they were tinged 
Red, Yellow, or Green, or covered with a thick green 
Scum ; all which is nothing but Animalcules of that Colour, 
That theſe Creatures have ſome Way of Conveyance, I 
conclude, becauſe moſt ſtagnating Waters are ſtock'd with 
them, new Pits and Ponds, yea, Holes and Gutters on the 
Tops of Houfes and Steeples. That they are not bred there 
by æquivocal Generation, every ingenious, conſidering Phi- 
Joſopher will grant ; that they have not Legs for travelling 
fo far, is manifeſt from Inſpection: And therefore I am apt 
to think, that they have ſome Faculty of inflating their Bo- 
dies, or darting out Webs, and making their Bodies buoyant, 
and lighter than Air; or their Bodies, when dry, may be 
lighter than Air, and ſo they can ſwim from Place to Place; 
or the Eggs of ſuch as are oviparous, may be light enough to 
float in the Air. But then the Viviparous, (as my late inge 
BY | ES nious 
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* 


might, I ſay, take Notice of, as great Evidences 


of the infinite Creator's Wiſdom : Bur leſt I ſhould 


be too tedious, I will confine my Obſervations to 
the Legs and Wings only. And theſe, at firſt 
View, we find to be incomparably fitted up for 
their intended Service, not to over-load the Body, 
nor in the leaſt to retard it; but to give it the moſt 
proper and convenient Motion. What, for Example, 
can be better contrived, and made for this Service, 
than the Wings? Diſtended and ſtrengthened by the 
fineſt Bones, and theſe covered with the fineſt and 
lighteſt Membranes, ſome of them adorned with 
neat and beautiful Feathers (g); and many of them 
provided with the fineſt Articulations, and Foldings, 
for the Wings to be withdrawn, and neatly laid up 
in their Yagine, and Caſes, and again readily ex- 
tended for Flight (Y). | | 


And 


— 


nious Friend, Mr. Charles King, ſhew'd me the Pulices Aquat. 
Arboreſ. are; theſe, I ſay,) can't be this Way accounted for. 
The Cauſe of theſe latter Suſpicions was, that in the Summer 
Months, I have ſeen the Pulices Arboreſ. and the green Scum 
on the Waters, (nothing but Animalcules, as I ſaid,) lie in a 


manner dry on the Surface of the Waters; at which Time, 


(as I have ſhewn in Book IV. Chap. 11. Note (a),) thoſe Ani- 
malcules copulate 3 and perhaps, they may at the ſame Time 
change their Quarters, and ſeek out new Habitations for their 
numerous Offspring. as well as themſelves. 

(gs) It is well known to all Perſons any way converſant in 


_ microſcopical Obſervations, that theſe elegant Colours of 


Moths, and Butterflies, are owing to neat and well made Fea- 
thers, ſet with great Curioſity and ExaQneſs in Rows, and 
good Order. ; . | 
() All that have Ehtra, Scarabs, (who have whole £Zly- 
tra, or reaching to the Podex, or the HaixaNdHT Ego, ſuch 
as Earwigs, and Staphilini of all Sorts,) do, by a very curi- 
ous Mechaniſm, extend and withdraw their membranaceous 
Wings, (wherewith they chiefly fly ;) and it is very pretty 
to ſee them prepare themſelves for Flight, by thruſting out, 
and unfading their Wings, and again withdraw thoſe Joints, 
aud neatly fold in the Membranes, to be laid up _ in 
: | their 
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366 Parts and Motion of Inſe#s. Book VIII, 
And then for the Poiſing of the Body, and keep- 
ing it upright, and fteady in Flight, it is an admi- 
rable ' Artifice and Proviſion for this Purpoſe; in 
ſome, by four Wings (i); and in ſuch as have but 
two, by Pointels, and Poiſes placed under the 
Wings, on each Side the Body. e 
And laſtly, It is an amazing Thing to reflect 
upon the furprizing Minuteneſs, Art, and Curio- 
fity of the (&) Joints, the Muſcles, the Tendons, 
the Nerves, neceſſary to perform all the Motions 
of the Legs, the Wings, and every other Part. I 
have already mention'd this in the larger Animals; 
but to conſider, that all theſe Things concur in 
minute Animals, even in the ſmalleſt Mite ; yea, 
5 FER . — 


* 


— 


. 


* 
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their E/tr2 or Caſes. For which Service the Bones are 
well placed, and the Joints miniſtring thereunto are accurate. 
ly contrived, for the moſt compendious, and commodious 
folding up the Wings. : 5 | 

(:) For the keeping the Body ſteady and upright in Flight, 
it generally holds true, (if I miſtake not,) that all bipennated 
Inſects have Poi/es join'd to the Body, under the hinder Part 
of their Wings; but ſuch as have four Wings, or Wings 
with Ehtra, none. If one of the Poiſes, or one of the leſſer 

auxiliary Wings be cut off, the Inſe& will fly as if one Side 
overbalanced the other, until it falleth on the Ground ; ſo if 
both be cut off, they will fly aukwardly, and unſteadily, ma- 
nifeſting the Defect of ſome very neceſſary Part. Theſe 
Poiſes, or Pointels, are, for the moſt part, little Balls, ſet at 
the Top of a ſlender Stalk, which they can move every Way 
at Pleaſure. In ſome they ſtand alone, in others, (as in the 
whole F/:/.Fly Tribe,) they have little Covers or Shields, 
under which they lie and move. 'Fhe Uſe, no doubt, of 
theſe Poiſes, and ſecondary lefler Wings, is to poiſe the Body, 
and to obviate all the Vacillations thereof in Flight ; ſerving 
to the Inſet, as the long Pole, laden at the Ends with Lead, 
doth the Rope-dancer, 2 b 

(4) As all the Parts of Animals are moved by the Help of 
theſe; ſo there is no doubt but the minuteſt Animals have 
ſuch like Parts: But the Muſcles and Tendons of ſome of 


the larger Inſects, and ſome of the leſſer too, may be {cen with 


2 Microſcope. | 0 The 
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the Animalcules, that, (without good Microſcopes, } 
eſcape our Sight; to conſider, I ſay, that thoſe 
minuteſt Animals have all the Joints, Bones, Muſ- 
cles, Tendons, and Nerves, neceſſary to that brisk 
and ſwift Motion that many of them have, is ſo 
ſtupendious a Piece of curious Art (ö), as plainly 
manifeſteth the Power and Wiſdom of the infinite 
Contriver of thoſe inimitable Fineries. But havin 
named thoſe minute Animals, Why ſhould I men- 
tion only any one Part of their Bodies, when we 
have, in that little Compaſs, a whole and complete 
Body, as exquiſitely form'd, and (as far as our 
Scrutiny can poſſibly reach,) as neatly adorn'd, as 
the largeſt Animal? Let us conſider, that there 
we have Eyes, a Brain, a Mouth, a Stomach, En- 
trails, 


— 


) The minute Curioſities, and inimitable Fineries, ob- 
ſervable in thoſe leſſer Animals, in which our beſt Microſcopes, 
diſcover no Botch, no rude ill- made Work, (contrary to what 
is in all artificial Works of Man,) Do they not far. more de- 
ſerre our Admiration, than thoſe celebrated Pieces of human 
Art? Such as the Cup made of a Pepper-Corn, by Oſ ald 
Nerlinger, that held 1200 Ivory Cups, all gilt on the Edges, 
and having each of them a Foot, and yet affording Room for 
4909 more, in the Fphem. Germ. T. 1. Addend. ad O8f. 13. 
Such alſo was Phazron in a Ring, which Galen thus reflects 
| upon, when he ſpeaks of the Art and Wiſdom of the Maker 
of Animals, particularly ſuch as are ſmall :;. 2zanto, ſaith he, 
ipſum minus fuerit, tanto majorem admirationem tibi excitabit ; 
quod declarant Opifices cam in corporibus paris aliguid inſculpant : 
cijus generis eft quod nuper quidam in Annulo Phaztonta qua- 
lor equis inuectum ſculpſit. Omnes enim equi frænum, os, & 
dentes anteriores habebant, c. And then having taken No- 
tice, that the Legs were no bigger than thoſe of a Gnat, he 
ſhews that their Make did not come up to thoſe of the Grat ; 
as alſo, ſaith he, Major adbuc alia quadam e widetur artis 
jus, qui pulicem condidit, Vis atque Sapientia, quod, fc. Cum 
witur Ars tanta in tam abjectis animalibus appareat, guan- 


tam ejus Vim ac Sapientiam in præſtantioribus inefje putabimus ? 


Galen, de UC. Part, l. 17. c. bs fin. 


(=) It 
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368 Parts and Motion of Inſects. Book VIII. 
trials, and every other Part of an animal Body, ay 
well as Legs and Feet; and that all thoſe Parts 
have each of them their neceſſary Apparatus of 
Nerves, of various Muſcles, and every other Part 
that other Inſects have; and that all is covered 
and guarded with a well-made Tegument, befet 
with Briſtles, adorn'd with neat Imbrications, and 
many other Fineries. And laſtly, Let us confidsr in 
how little Compaſs all Art and Curioſity may lie, 
even in a Body many times leſs than a ſmall Grain 
of Sand (n); ſo that the leaſt Drop of Water can 
contain many of them, and afford them alſo ſuffici- 
ent Room to dance and frisk about in (#). ' | 

Having ſurvey'd as many of the Parts of Inſe& 
as I care to take Notice of; I ſhall in the next 
Place ſay ſomewhat of their State, and Circum- 
ſtances of Life. And here I ſhall take Notice only 
of two Things, which have been only hinted at 
before; but will deſerve more particular Confi- 
deration here, as being Acts of a wonderful In- 
ſtinct; namely, Their Security of themſelves againſt 
Winter; and their ſpecial Care of preſerving their 
Species. Lo. 


> 


3 


(n] It will in ſome Meaſure appear, how wonderfully mi. 
nute ſome microſcopical. Animalcules are, by what follows in 
the next Note. But becauſe more particular Examples would 
be endleſs, I ſhall refer to the Obſervations of Mr. Leuwen- 
baeck, and others, in the Philo. Tranſ. and elſewhere. 

(z) It is almoſt impoſſible, by Reaſon of their perpetual 
Motion, and changing Places, to count the Number of the 
Animalcules, in only a Drop of the green Scum upon Water; 
but I gueſs I have ſometimes ſeen not fewer than 100 friſking 
about in a Drop no bigger than a Pin's Head. But in ſuch 
2 Drop of Pepper-water, a far greater Number ; theſe being 
much leſs than thoſe. * | | 


CHAT. 
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Inſect-Tribe (a). 


The Sagaci ty of Inſects T0 ſecure themſelves 
5 againſt Winter, 12 


I is an extraordinary Act of Inſtin& and Saga- 
city, obſervable in the Generality of the Inſect- 
Tribe, that they all take Care to ſecure themſelves, 
and provide againſt the Neceſſities of Winter: That 


when the Diſtreſſes of Cold and Wet force them, 


they ſhould retire to warm and dry Places of Safety, 
is not ſtrange; but it is a prodigious Act of the 
infinite Conſervator's Care, to enable ſome to live 
in a different Kind of Inſect-State; others to live, 
as without Action, ſo without Food; and others 
that act and eat, to lay up in Summer ſufficient 
Proviſions againſt the approaching Winter. Some, 
| fay, live in a different State; for having ſuffici- 
ently fed, nouriſhed, and bred up themſelves to the 
Perfection of their Vermicular, Nympha-State, in the 
Summer-Months, they then retire to Places of Safe- 
ty, and there throw off their Nympha, and put on 


their Aurelia, or Cbryſalis-State, for all the Winter, 


in which there are no Occaſions for Food. This 
is the conſtant Method of many Families of the 


But 


Ss 


>. 
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(a) It would be endleſs to enter into Particulars here, be- 
Cauſe all the Papilionaceous, Fleſh, and Ichneumon-Fly Tribes, 
and all others that undergo the Nympha and Aurelia State, 
between that of the Egg and Mature State, (which are very 
numerous) appertain to this Note. For a Sample therefore 
only, I ſhalt take what ſonie may think a mean one, but if 


; Eonfidered, deſerves our Admiration, and that is, the Saga- 
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370 Inſects Security againſt Winter. Book VIII. 


But there are others, and ſome of them in their 
moſt perfect State too, that are able to ſubſiſt in a 
kind of Torpitude, or Sleeping · State, without any 
Food at all; by Reaſon as there is no Action, ſo no 


Waſte of Body, no Expence of Spirits, and therefore 


no need of Food (5). 

But for others that move and act, and need 

Food, it is a prodigious Inſtinct and Foreſight the 

Creator hath imprinted on them, to lay up ſuffici- 

ent Food in Summer for the Winter's (c) Necefli- 
5 15 ties 
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city of the White Butter-fly Caterpillar, which having fed it 
ſelf its due Time, then retires to Places of Security. I have 


ſeen great Trains of them creeping up the Walls and Poſts 


of the next Houſes, where, with the Help of ſome Cobweb- 
like Filaments, they hang themſelves to the, Cielings, and 
other commodious Places, and then become Aureliæ; in which 
State and Places they hang ſecure from the Wet and Cold, 


till the Spring, and warmer Months, when they are tranſmuted 


into Butter- flies. 1 | t i 

(2) I ſhall not name any of the particular Species of In- 
ſeas which live in this State, becauſe they are very nume- 
rous, but only remark two Things obſervable in their Saga- 
city in this Matter: 1. That they are not driven by Streſs of 
Weather to their Retirement, but ſeem as naturally to betake 
themſelyes thereto, as other Animals do to Reſt and Sleep. 
For before the Approach of cold Weather, towards the End 
of Summer, we may ſee ſome Kinds of them flocking toge- 
ther, in great Numbers, within Doors, (as Swallows do a lit 
tle before they leave us) as if they were making ready for 
their Winter's Reft. 2. That every Species betakes itſelf 
to a proper convenient Receptacle; ſome under the Wa- 
ters to the Bottoms of Ponds; ſome under the Earth, be- 
low the Froſts ; ſome under Timber, Stone, &c. lying on the 
Ground; ſome into hollow Trees, or under the Bark, or in 
the Wood; ſome into warm and dry Places; and ſome into 
dry alone. : | ; | 

(c) There are not many Kinds that thus provide their 
Food before-hand. The moſt remarkable, are the Ant and 
the Bee; concerning the firſt of which, Origen hath this Re- 
mark, vis. De ſolertis Formicarum, venturæ hyemi mature pro- 


que 
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| Sagacity, and Diligence, about their Young (d). 
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ties and Occaſions. And it is very pretty to ſee 
with what unwearied Diligence all Hands are at 


Work for that Purpoſe, all the Warmer Months. 


Of this the Holy Scripture itſelf gives us an In- 
ſtance in the Ant, calling that little Animal ex- 
ceeding wiſe, Prov. xxx. 24. And the Reaſon is, 
ver. 25. The Ants are a People not ſtrong, yet they pre- 


pare their Meat in the Summer. And therefore Solo- 


non ſends the Sluggard to this little contemptible 
Creature, to learn Wiſdom, Foreſight, Care, and 


Diligence, Prov. vi. 6, 7, 8. Go 170 the Ant, thou 


Sluggard, confider her Ways, and be wiſe : which ba- 
ving no Guide, Overſeer, or Ruler, provideth ber 
Meat in the Summer, and gathereth her Food in the 
Harveſt. | | 

To this Scriptural Example, give me leave to 
anticipate, and ſubjoin an Obſervation of the far- 
ther great Wiſdom of this little Creature; and 
that is their unparallelled Zroeyn, their Tenderneſs, 


*Tis 
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| que fruges arroſas condunt, ne rurſus enaſcantur, ſed per annum 


alimento fint, non ratiocinationem Formicarum in causd debemus 
credere, ſed almam matrem Naturam bruta quoque fic ornan- 
tem, ut etiam minimis addat ſua quedam ingenia. - Orig. cont. 
Cell 1 4. 

But . for Waſps, Hornets, Humble. Bees, and other Wild- 
Bees, Veſpæ Ichneumons, and divers others that carry in Mate- 
rials for Neſts and Food; this is only for the Service of their 
Generation, for hatching their Eggs, and nouriſhing their 
Young, not for Supplies in Winter ; for they all forſake their 
Neſts towards Winter, and retire to other Quarters, livin 


| (I conceive) without Food all that Time. | 


(d) Hos vermiculos [Formicarum Ova vulgò vocatos] incre- 


dibili Troy & curd Formicæ educant, ſummamque dant ope- 


ram, ne vel tantillum, quod ſpectet eorum vermiculorum edu- 
cationem atque nutritionem, omittant : quem in finem fere ſemper 
eoſdem ore circumportant ſecum, ne ulla eos lædet injuria. In 
muſeo meo nonnullas iſtius * formicas, vitro terrd repleto, 

| 2 con- 


3. 
—— 


372 Inſects Security againſt Winter, Book VIII. 
»Tis very diverting, as well as admirable to ſee, 
with what Affection and Care they carry about 
their Young in their Mouths, how they expoſe 
' themſelves to the greateſt Dangers, rather than 
leave their Young expoſed or forſaken; how they 
remove them from Place to Place in their little 
Hills, ſometimes to this Part, ſometimes to that, 
for the Benefit of convenient Warmth, and proper 
Moiſture; and then again withdraw, and guard 
them againſt Rain and Cold. Now that this great 
Wiſdom which the Scriptures attribute unto, and is 
diſcernible in this little Animal, is owing only to 
the Inſtinct, or Infuſions of the great Conſerva- 
| | | tor 
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concluſas cum Vermiculis iſtis adſervabam : ibi non fine jucun- 
ditate ſpectabam, quo terra fieret in ſuperficie ficcior, eo profun- 
' dins Formicas cum fetibus ſuis prorepere : cum verò aquam ad- 
funderem, viſu mirificum erat, quanto affeftu, quanta ſolicitu- 
dine, quant Troęyn omnem in eo collocarent operam, ut fetus 
ſuos ficciore & tuto loco reponerent. Sæpiùs vidi, cum aliquot 
diebus agua caruifſent, atque cum affuſo tantilly aque terram 
#llam humectarem, & weſiigio a Formicis fertus ſuos eo loci fuiſſe 
allatos, quos ibi diſtindtè conſpiciebam moweri atque ſugere humorem, 
Multoties fui conatus, ut eos Vermiculos ipſe educarem, at ſen- 
per conatum fefellit eventus : neque ipſas Formicarum Nymphas 
alimenti jam non indigas unquam fine ipſis Formicis potui potu 
artificial excludere. J. Swammerd. Epilog. ad Hitt, Inſect. 
3. 5 
t Sir Edward King, who was very curious in examining the 
Generation of Ants, obſerves their great Care and Diligence, 
1. About their Sperm, or true Eggs, which is a fine white 
Subſtance, like Sugar, which they diligently gather together 
into a Heap, when ſcattered, and on which they lie in Mul- 
titudes, (I ſuppoſe, by way of Incubation.) 2. I have ob- 
ſerved, faith he, in Summer, that in the Morning they bring 
up thoſe of their Young (call'd Ant-Eggs) towards the Top 
of the Bank: So that you may ſrom 10 in the Morning, until 
5 or 6 Afternoon, find them near the Top—-for the molt 
'Part on the South fide the Bank. But towards 7 or $ at Night, 
if it be cool, or likely to rain, you may dig a Foot deep be- 
fore you can find them. Philo). Trauſ. Ne 23. or Mr. Low- 
 "thorf's Abridg. Vol. 2. p. 7, and 9. - 
I. | (a) The 
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tor of the World, is evident, becauſe either this 
Wiſdom, Thought, and Forecaft, is an Act of the 
Animal itſelf, or of ſome other Being that hath 


Wiſdom. But the Animal being irrational, tis im- 


poſſible it can be its own Act, but muſt be derived, 
or received from ſome wiſe Being. And who? What 


can that be, but the infinite Lord, Conſervator, and 
Governor of all the World ? : | 


| CHAP 
Of the Care of Inſects about their Young, 


IHE other n Inſtinct I am to treat of, is 
the peculiar Art and Care of the Inſect-Tribe, 
about the Preſervation of their Species. Here I 


might ſpeak of many Things, but I have occaſional- 


ly mentioned divers of them before, under ſome or 
other of the General Heads, and therefore ſhall fix 
only upon two Things relating to their ſpecial Art 
and Care about the Production (a) of their Young, 
which have not been ſo particularly ſpoken to as 
they deſerve. | 

One Thing is their ſingular Providence for their 


Young, in making or finding out ſuch proper Re- 


ceptacles and Places for their Eggs and Seed, as 
that they may receive the Advantage of a ſuffici- 


. 1 


Mm 


— —— 


(a) The Doctrine of Æquivocal Generation, is at this Day 
ſo ſufficiently exploded by all learned Philoſophers, that I 
{hall not enter the Diſpute, but take it for granted, that all 
Animals ſpring from other Parent-Animals. If the Reader 
hath any Doubt about it, I refer him to Seigneur Redi de Gen. 


| Tn/e&. and Mr, Ray's Wiſdom of God, &c. p. 344. See alfa 


before, Book IV, Chap. 15. Note (a). 
Bb 60 Tt 
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ent Incubation, and that the Young, when pro- 
| duced, may have the Benefit of proper and ſuffi 
cient Food for their Nurture and Education, till 
they are able to ſhift for themſelves. It is admira- 


ble to ſee with what Diligence and Care the ſeve- 


ral Species of Inſects lay up their Eggs, or Sperm, 
in their ſeveral proper Places; not all in the Wa. 
ters, in Wood, or on Vegetables ; but thoſe whoſe 
Subſiſtence is in the Waters (5), in the Water; 
thoſe to whom Fleſh is a proper Food, in Fleſh (c); 
+ — : thoſe 


— — 
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(5) It would be endleſs to ſpecify the various Species of 
Inſects, that have their Generation in the Waters: And there- 
fore I ſhall only obſerve of them, 1. That their Eggs are al- 
ways laid up with great Care, and in good Order. And allo, 

2. Where proper and ſufficient Food is. 3. That in their 
Nympha-State in the Waters, they have Parts proper for Food 
and Motion; and in many, or moſt of them, very different 
from what they have in their Mature-State ; a manifeſt Ar- 
gument of the Creator's Wiſdom and Providence. For an 
Inſtance, fee Note (r). N 

(c) As Seigneur Redi was one of the firſt that made it his 
Buſineſs to diſcard Anomalous Generation, ſo he tried more 
Experiments relating to the Vermination of Serpents, Fleſh, 
Fiſh, putrified Vegetables; and, in ſhort, whatever was com- 
monly known to be the Nuſery of Maggots, more, I ſay, 
probably, than any one hath done fince. And in all his Ob- 
ſervations, he conſtantly found the Maggots to turn to Aureliæ, 
and theſe into Flies. But then, ſaith he, Dubitare cpi, utrum 
amne hoc dermium in carne genus, x ſolo Muſcarum ſemine, an 
ex ipſis putrefadis carnibus oriretur, tantogue magis confirmabar 
zn hoc meo dubio, quanto in omnibus generationibus Sepiu 
videram, in carnibus, antequam wverminare inciperent, ræſediſt 
ejuſdem ſpecici Muſcas, cujus propago poſtea naſcebatur. Upon 
this he tells us, he put Fiſh, Fleſh, c. into Pots which he 
covered cloſe from the Flies with Paper, and afterwards (for 
the free Air-ſake) with Lawn, whilſt other Pots were left 
open, With ſuch like Fleſh, &c. in them; that the Flies were 
very eager to get into the covered Pots; and that they pro- 

duced not one Maggot, when the open ones had many, 
Fr. Redi de Ger. Inſect. | 


Among 
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hoſe to whom the Fruits (4) or Leaves ef Vege- 
e eee, 
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Among the Inſects that come from the Maggots he men- 
tions, he names Culices. Now from the moſt critical Ob- 
ſervations I have made, I never obſerved any Sort of Gnat to 
come from putrified Fleſh, Vegetables, or any other Thing 
he taxeth them with. So that either he means by Culex, 
ſome Fly that we call not by the Name of Gzat ; or elſe their 
Gnats in Naly vary in their Generation from ours in Ezg/and. 
For among above thirty, near forty, diſtinct Species of Gzats 
that I have obſerved about the Place where T live, I never 
found any to lay their Eggs in Fleſh, Fiſh, Sc. but tlie 
largeſt Sort, called by A/drovand, Culices maximi, by Swam- 
merdam, Tipulæ terreſires lay their Eggs in Meadows, c. 
under tne Graſs; one of the larger middle Sort, in dead Beer, 
Yeaſt, Sc. lying on the Tops, or in the Leaks of Beer-Bur- 
rels, &c. and all the reſt (as far as ever I have obferved) Tay 
and hatch in the Waters, as in Note (r). 

The Generation of the Second of theſe being akin to ſome 
of the foregoing Inftances, and a little out of the Way, may 
deſerve a Place here. This Gat lays its Eggs commonly in 
dead Beer, c. as I ſaid, and probably in Vinegar, and other 
ſuch Liquors. Some Time after which, the Maggots are ſo 
numerous, that the whole Liquor ftirreth as if it was alive; 
being full of Maggots, ſome larger, ſome ſmaller ; the larger 
are the Offspring of our Gnaz, the ſmaller, of a ſmall dark- 
coloured Fly, tending to reddiſh, frequent in Cellars, and 
ſuch obſcure Places. All theſe Maggots turn to Aurelia, the 
larger of which, of a Tan-Colour, turn to our Gaat. This 
Grat is of the unarmed Kind, having no Spear in its Mouth: 
Its Head is larger than of the common Gzats, a longer Neck, 
ſhort-jointed Artenne, ſpotted Wings, reaching beyond its 
ſlender A/vus ; it is throughout of a brown Colour, tending to 
red, eſpecially in the Female: The chief Difference between 
the Male and Female is, (as in other Gnats, yea, moſt Inſects) 
the Male is leſs than the Female, and hath a ſlenderer Belly, 
and its Podex not ſo ſharp as the Female's is. 

(a) The Iaſects that infeſt Fruits, are either of the Iꝶneu- 
mon- Fly Kind, or Phalænæ. Plumbs, Peaſe, Nuts, &c. produce 
ſome or other 1chneumon-Fly, That generated in the Plumb is 
black, of a middle Size, its Body near three-tenths of an Inch 
| long, its Tail not much leſs, confiſting of three Briſtles, 
| wherewith it conveys. its Eggs into Fruits: Its Antennæ, or 
| Horns, long, ſlender, recurved ; its Belly longiſh, tapering, 

| Bb 4 | {mall 
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tables are Food, are accordingly repoſited, ſome in 
this Fruit, ſome on this Tree (e), ſome on that 
Plant (F), ſome on another, and another; but con- 
1 | | ſtantly 
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ſmall towards the Thorax; Legs reddiſh; Wings membrana- 
ceous, thin, and tranſparent, in Numb. 4. which is one Ci. 
racteriſtick of the Ichneumon-Fly. | 5 
The Peaſe {chneumon-Fly is very ſmall, Wings large, reach- 
ing beyond the Podex; Antennæ long; Alvas ſhort, ſhaped 
like an Heart, with the Point towards the Anus; it walketh 
and flieth ſlowly: No Tail appears as in the former; but 
they have one lieth hidden under the Belly, which they can 
at Pleaſure bend back to pierce Peaſe when they are young 
and tender, and other Things alſo, as I have Reaſon to 
ſuſpect, having met with this (as indeed the former two) in 
divers Vegetables. ; X 
Pears and Apples I could never diſcover any Thing to breed 
in, but only the leſſer Phalzna, about four-tenths of an Inch 
long, whitiſh underneath, greyiſh-brown above, (dappled 
with brown Spots, inclining to a dirty Red) all but about a 
third Part at the End of the Wings, which is not grey, but 
brown, elegantly ſtriped with wavey Lines, of a Gold Colour, 
as if gilt; its Head is ſmall, with a Tuft of whitiſh-brown 
in the Forehead; Antennæ ſmooth, moderately long. The 
Aurelia of this Moth is ſmall, of a yellowiſh brown. I 
know not what Time they require for their Generation out of 
Boxes; but thoſe I laid up in Auguſt, did not become Moths 
before June following. 5 5 
(e) There are many of the Phalzne, and Ichneumon- Fly 
Tribes, that have their Generation on the Leaves, or other 
Parts of Trees and Shrubs, too many to be here reckoned up. 
The Oak hath many very beautiful PBalænæ, bred in its con- 
volved Leaves, white, green, yellow, brown ſpotted prettily, 
and neatly dappled, and many more beſides ; and its Buds 
afford a Place for Caſes, and Balls of various Sorts, as ſhall be 
ſhewn hereafter ; its Leaves expanded, miniſter to the Germi- 
nation of globular, and other ſphzroidal Balls, and flat Thece, 
tome like Hats, ſome like Buttons excavated. in the Middle; 
and divers other ſuch like Repoſitories, all belonging to the 
Lchneumen-Fly Kind. And not only the Oak, but the Maple 
alſo, the Y/hite-Thern, the Brier, Privet, and indeed almoſt 
every Tree and Shrub. ; 
(/) And as Trees and Shrubs, ſo Plants have their pecu- 
liar Inſects. The Vite Butterfly lays its voracious Off. 
fprivg 
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ſtantly the ſame Family on the ſame Tree or Plant, 
the moſt agreeable to that Family. And as for 
others that require a conſtant and greater Degree 
of Warmth, they are accordingly provided by the 
Parent-Animal with ſome Place in or about the 
Body of other Animals; ſome in the Feathers of 
Birds (g); ſome in the Hair of Beaſts ()); ſome 

, „ in 
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ſpring on Cabbage-Leaves; a very beautiful reddiſh ocellated 


one, its no leſs voracious black Offspring, of an horrid Aſpe&, 
on the Leaves of Nettles ; as alſo doth a very beautiful, ſmall 
greeniſh {chneumson-Fly, in Caſes on the Leaves of the ſame 
Plant: And to name no more, (becauſe it would be endleſs) 


the beautiful Ragwort-Moth, whoſe upper Wings are brown, 


elegantly ſpotted with red, and under Wings edged with 
brown ; theſe, I ſay, provide for their golden ring'd Eruce 
upon the Ragawort-Plant. | 

g) Many, if not moſt Sorts of Birds, are infeſted with a 
diſtinct Kind of Lice, very different from one another in 
Shape, Size, Sc. For Figures and Deſcriptions of them, I 
mall refer to Seigneur Redi of Inſects. See alſo Moufet, I. 2. 
c. 23. Theſe Lice lay their Nits among the Feathers of the 
reſpective Birds, where they are hatched and nouriſhed ; and 
as Ariſtotle ſaith, would deſtroy the Birds, particularly Phea- 
ants, if they did not duſt their Feathers. Loco infra citat. 

(5) And as Birds, ſo the ſeveral Sorts of Beaſts have their 


_ peculiar Sorts of Lice; all diſtinct from the two Sorts infeſt- 


ing Man: Only the 4/5, they ſay, is free, becauſe our Saviour 
rode upon one, as ſome think; but I preſume it is rather 
from the Paſſage in Pliny, I. 11. c. 33. or rather Ariſt. Hip. 
Animal. I. 3. c. 31. who faith, Qibus pilus eff, non carent 
eodem ¶ Pediculo] excepto Aſino, qui non Pediculo tantum, wve- 
rum etiam Redivio immunis ei. And a little before, ſpeaking 
of thoſe in Men, he ſhews what Conſtitutions are moſt ſubject 
to them, and inſtanceth in Aicman the Poet and Pherecydes 
91r;us, that died of the Pthiriafis, or Lowſy Diſeaſe. For 
which foul Diſtemper, if Medicines are deſited, Moufet de 
Inſect. p. 262. may be conſulted. Who in the ſame Page 
hath this Obſervation, Animadverterunt noſtrates 21 
Afares inſulas a tergo reliquerint, Pediculos confeſtim omnes 
tabeſcere : atque ubi eas reviſerint, iterum innumeros alios ſubitò 
riri, Which Obſervation is confirmed by Dr. Stubs. Fide 
Lowth, Abridg. Vol. 3. p. 558. And many Seamen have told 


me the ſame, 9 
(i) Fiſhes, 
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in the very Scales of Fiſhes (i); ſome in the 
Noſe (#); ſome in the Fleſh (/); yea, ſome in 
5 „ 1 the 
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(%) Fiſhes, one would think, ſhould be free from Lice, 


by reaſon they live in the Waters, and are perpetually moving 
in, and bruſhing through them ; but yet they have their Sorts 
TOO, - 
Beſides which, I have frequently found great Numbers 
of long ſlender Worms in the Stomachs, and other Parts of 
Fiſh, particularly Codſiſb, eſpecially ſuch as are poor; which 
Worms have work'd themſelves deeply into the Coats and 
Fleſh, ſo that they could not eaſily be gotten out: 80 
Ariſtotle ſaith of ſome Fiſhes, Ballero & Tilloni Lumbricus 
innaſcitur, qui debilitat, &c. Chalcis witio infeſtatur diro, ut 
Pediculi ſub Branchiis innati quam multi interimant, Hiſt, An, 
J. 8. e. 20. 

(4) Of Inſects bred in the Noſe of Animals, thoſe in the 
Noitrils of Sheep are remarkable. I have myſelf taken out 
not fewer at a Time than twenty or thirty rough Maggot, 
lying among the Laminæ of the Noſtrils. But I could never 
| hatch any of them, and ſo know not what Animal they pro- 
ceed from: But I have no great doubt, they are of the 4. 
neumon- Fly Kind; and not improbably of that with a long Tail, 
call'd Triſeta, whoſe three Briſtles ſeem very commodious for 
conveying its Eggs into deep Places. | 

J have alſo ſeen a rough whitiſh Maggot, above two Inches 
within the Inteſtinum Rectum of Horſes, firmly adhering 
thereto, that the hard Dung did not rub off. I never could 
bring them to Perfection, but ſuſpe& the S7de-Fly proceeds 
from it. | 

(/) In the Backs of Cows, in the Summer-Months, there are 
Maggots generated, which in Ex we call Wornils ; which 
are firſt only a ſmall Knot in the Skin; and, I ſuppoſe, no 
other than an Egg laid there by ſome Inſet. By Degrees theſe 
Knots grow bigger, and contain in them a Maggot lying in a 
purulent Matter : They grow to be as large as the End of one's 
Finger, and may be {queez'd out at a Hole they have always 
open: They are round and rough, and of a dirty White. With 
my utmoſt Endeavour and Vigilance, I could never diſcover 
the Animal they turn into ; but as they are ſomewhat like, ſo 
may be the ſame as thoſe in the Note before. 

In Per/ia there are very long ſlender Worms, bred in the 
Legs, and other Parts of Men's Bodies, 6 or 7 Yards long. 


In 
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amples of Worms taken out of the Tongue, Gums, Noſe, and 


- witneſſes of. Theſe, and divers others mention'd in the 


avellants per foratis latitare ſolet, ſed paul) majorem, coloris al- 


Ichneumon-Fiy in the Bodies of Caterpillars, and other Ma- 


| | have found a great Number of ſmall Ichneumon-Flies, whoſe 
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the very Bowels (m), and in moſt Receſſes of 
| the 
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In Philef. Tranſ. Mr. Dent, and Mr. Lewis, relate divers Ex- 
other Parts, by a Woman at Leiceſter, which they were Eye- 
7 5 may be ſeen together in Mr. Lowthorp's Abridg. 
Vol. 3. p. 132. | | 

Narrat mibi wir fide dignus Caſp. Wendlandt 2 
in Polonid, puero cuidam ruſtico duorum annorum, Vermiculum 
album e palpebra extraxifſe, —— magnitudinis Eruce. 
Similem fere huic caſum mihi [ Schulzio] & D. Segero narravit 


hoc, Anno 1676, chirurgus nofter Ant. Statlender, qui cuidam 
puero, ex Aure, extraxit Vermiculum talem, qualis in nucibus 


biffimi ; alteri minores 5 ejuldem generis ſimiliter ex Aure : Om- 
nes aliquot horas ſuperwixerunt — LV ermiculos adhuc viventes 
oculis naſtris vidimus. Ephem. Germ. T. 2. Obſ. 24. ubi Ver- 
miculi Icon. Many other Inſtances may be met with in the 
ſame Tome. Obſ. 147, 148, 154. | 

The Worms in Deer are mention'd often among antient 
Writers. Ariſtotle ſaith, Exwnnzag perro Tarres iXg0w i Th 
re Corres, &. They [Deer] all have live Worms in their 
Heads, bred under the Tongue, in a Cavity near the Vertebra 
on which the Head is placed; their Size not leſs than of the largeſt © 
Maggots ; they are bred all together, in number about twenty. 
Ariſtot. Hiſt. Animal. I. 2. c. 15. 

To theſe Examples may be added the Generation of the 


pbæ of Inſects. In many of which, that I have laid up to 
be hatch'd in Boxes, inſtead of Papillos, &c. as I expected, 


Parent-Animal had wounded thoſe. Nymphe, and darted its 
Eggs into them, and ſo made them the Foſter-Mother of its 
Young. More Particulars of this Way of Generation may 
be ſeen in the great Mr. Willugbby's Obſervations in PB. 
Tranſ. No 76. But concerning the farther Generation of this 
Inſet, I have taken Notice of other Particulars in other Places 
of theſe Notes. | : : = 
(m) The Animals ordinarily bred in the Stomach and 
Guts, are the three Sorts of Worms call'd Lati, Teretes, and 
Aſcarides; concerning which, it would be irkſome to ſpeak 
in Particular, and therefore I ſhall refer to Moufet, I. 2. 
c. 31, 32, 33. Dr. Tr/or's Anatomy of them in Mr. Lowthory's 
Abriag. Vol. 3. p. 121. Seigneur Redi's Qb/. and others that 
naye written of them. SEE. | 
And 
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the Bodies of Man and other Creatures (u): 


And as for others to whom none of theſe Methods 
| | ; | are 


= 2 


And not only Worms, but other Creatures alſo are ſaid to 
be found in the Stomach ; Inftances of which are ſo innume. 
rable, that I ſhall only ſele& a few related by Perſons of the 
beſt Credit. And firſt of all, by ſome of our own Country. 
men. Dr. Liſer, (whoſe Credit and Judgment will hardly 
be queſtion'd,) gives an Account of true Caterpillars, vomited 
up by a Boy of nine Years old; and another odd Animal 
by a poor Man. Mr. ep, (another very judicious, curious 
and ingenious Gentleman,) ſaw Hexapods vomited up by a 
Girl ; which Hexapods lived and fed for five Weeks. See 
Lowth. ib. p. 135. 

And to Foreigners, it is a very ftrange Story (hut atteſted 
by Perſons of great Repute,) of Catharina Geileria, that died 
in Feb. 1662. in the Hoſpital of Altenburg, in Germany, who 
for twenty Years voided by Vomit and Stool, Toad: and 
Lizards, &c. Epbemer. Germ. T. 1. OJ. 103. See allo the 
1c9th Obſervation of a Kitten bred in the Stomach, and vo- 
mited up; of Whelps alſo, and other Animals, bred in like 
Manner. But I fear a Stretch of Fancy might help in ſome 
of thoſe laſt Inſtances, in thoſe Days when ſpontaneous Ge- 
neration was held, when the Philoſophers ſeem to have more 
flightly examined ſuch Appearances than now they do. But 
for the breeding of Frogs or Toads, or Lacertæ Aguaticæ in the 
Stomach, when their Spawn happeneth to be drank, there 1s 
a Story in the ſecond Tome of the Ephem. Germ. Obſ. 56. 
that favours it, viz. In the Year 1667, 4 Butcher's Man going 
70 buy ſome Lambs in the Spring, being thirfly, drank greedily if 
tome flanding Water, which a while after, cauſed great Pains it 
his Stemach, wh*ch grew worſe and worſe, and ended in dangerous 
Symptoms. At laſt he thought ſomewhat was alive in his Slo- 
mach, and after that, vomited up thxee live Toads ; and ſo recover d 
his former Health, 

Such another Story Dr. Sorbait tells, and avoucheth it 
ſeen with his own Eyes, of one that had a Toad that came 
= of an Abſceſs, which came upon drinking foul Water, 
W | 

(2) Not only in the Guts, and in the Fleſh, but in ma: 
ny other Parts of the Body, Worms have been diſcover'd. 
One was voided by Urine, by Mr. Mat. Milford, ſuppoſed 
to have come from the Kidneys. Lowtrh. ib. p. 135. More 


tuch Examples Moufet tells of, Pid. So the Vermes Cucur- 
| 7 iliui 


Ia. ib, OH. 60, 
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are proper, but make themſelves Neſts by Perfo- 
rations in the Earth, in Wood, or Combs they- 


build, or ſuch like Ways; *tis admirable to ſee 


with what Labour and Care they carry in, and 


ſeal 


8 


— 


bitiui are very common in the Veſſels in Sheeps Livers : And 
Dr. Lifter tells of them, found in the Kidney of a Dog, and 
thinks that the Snakes and Toads, c. ſaid to be found in 
Animals Bodies, may be nothing elſe. Lowth. ib. p. 120. 
Nay, more than all this: In Dr. Bern. Yerzaſcha's ſixth Ob- 
ſervation, there are divers Inſtances of Worms bred in the 
Brain of Man. One, a Patient of his, troubled with a vio- 
lent Head-ach, and an Itching about the Noftrils, and fre- 
quent Sneezing; who, with the Uſe of a Sneezing Powder, 
voided a Worm, with a great deal of Snot from his Noſe. 


A like Inſtance he gives from Bartholine, of a Worm voided 


from the Noſe of O. V. which he gueſſeth was the famous 
Olaus Wormius : Another, from a Country-Woman of Deit- 


marſh; and others in Tulpius, F. Hildanus, Schenckius, &c. 


Theſe Worms he thinks are undoubtedly bred in the Braia : 
But what way they can come from thence, I can't tell. 
Wherefore I rather think, they are ſuch Worms as are 
mentioned in Note (4), and even that Worm that was actually 
found in the Brain of the Paris Girl (when opened) I gueſs 
might be laid in the Lamine of the Noſtrils, by ſome of 
the Ichneumon, or other Inſect-Kind, and might gnaw its way 
into the Brain, thro' the Os Cribiforme. Of this he tells us 
from Bartholine, Tandem cùm tabida obiiſſet, ftatim aperto cranio 
preſentes Medici totam cerebelli ſubſtantiam, que ad dexterum 
wergit, a reliquo corpore ſejunqtam, nigraque tunica involutans 
deprehenderunt : hæc tunica rupta, latentem Vermem wvivum, & 
piloſum, duobus punctis ſplendidis loco oculorum prodidit, ejuſdem 
fere molis cum reliqua Cerebri portione, qui duarum horarum ſpatis 


ſupervixit. B. Verzaſ. Obſ®Mhdfez, p. 16. 


' Hildanus tells us ſuch anoth Story, vis. Filius Theod. auſt 
der Roulen, Awunculi mei, diuturnd vexabatur dolore capitis. 
Deinde febriculs & ſternutatione exortd, ruptus eft Abſceſſus 
circa os cribroſum S Vermis prorepſit. By his Figure of it, 


the Maggot was an Inch long, and full of Briſtles. Fabri 


Hildan. Cent. 1. Ob/. | 

Galenus Wierus, (Phyſician to the Princ. Jul. & Clewe,) he 
ſaith, told him, that he had, at divers Times, found Worms 
in the Gall-Bladder in Perſons he had opened at Daſſeldorp. 


(o) See 


Go 
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ſeal up Proviſions, that ſerve both for Production 
of their Young, as alſo for their Food and Nurture 


when produced (o). 

The other Piece of remarkable Art and Care 
about the Production of their Young, is their Cu- 
rioſity and Neatneſs in repoſiting their Eggs, and 
in their Nidification. | 

As to the firft of which, we may obſerve, that 
oreat Curioſity and nice Order is generally ob- 
ſerved by them in this Matter. You ſhall always 
ſee their Eggs laid carefully and commodiouſly 
up (p). When upon the Leaves of Vegetables, 
or other Material on Land, always glued thereon 
with Care, with one certain End lowermoſt, and 
with handſom Juxta-Poſitions (2). Or if in the 
Waters, in neat and beautiful Rows oftentimes, in 
that ſpermatick, gelatine Matter, in which they 
are repoſited, and that Matter carefully tied and 
faſten'd in the Waters, to prevent its Diſſipation (7), 

1 or 


— — man | 


(o) See before, Book IV. Chap. 13. Note (c). 

Y) Some Inſects lay up their Eggs in Cluſters, as in Holes 
of Fleſh, and ſuch Places, where it is neceſſary they ſhould 
be crouded together; which, no queſtion, prevents their 
being too much dried up in dry Places, and promotes their 
hatching, But, | 

(4) As for ſuch as are not to be cluſtered up, great Order 
is uſed, I have ſeen upon the Poſts and Sides of Windows, 
little round Eggs, reſembling ſmall Pearl, which produced 
ſmall hairy Caterpillars, tht w*** very neatly and orderly 
laid. And, to name no mae, the White Butterfly lays itz 
neat Eggs on the Cabbage-Leaves in good Order, always 
gluing one certain End of the Egg to the Leaf. I call them 
neat Eggs, becauſe if we view them in à Microſcope, we 
ſhall find them very curiouſly furrowed, and handſomely made 
and adorned. h | 

( By reaſon it would he endleſs to ſpecify the various 
Generation of Inſects in the Water, I ſhall therefore (becauie 
it is little obſerved) take Pliny's Inſtance of the Graft, a mean 
and contemned Animal, but a notable Inflance of Nature" 


Work, as he ſaith, = 
| Tbe 
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or, if made to float, ſo carefully ſpread and poiſed 


383 
as to ſwim about with all poſſible Artifice. 
And as to their other Faculty, that of Nidifica- 


tion, whether it be exerted by boring the Earth 
I + 21 ma 


1 
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The firſt Thing conſiderable in the Generation of this In- 


| ſe'is (for the Size of the Animal) its vaſt Spawn, being ſome 


of them above an Inch long, and half a quarter Diameter; 
made to float in the Waters, and tied to ſome Stick, Stone, 
or other fix'd Thing in the Waters, by a ſmall Stem, or Stalk. 
In this gelatine, tranſparent Spawn, the Eggs are neatly laid ; 
in ſome Spawns in a ſingle, in ſome in a double ſpiral Line, 
running round from End to End, as in Fig. 9, and 10; and in 
ſome tranſverſly, as Fig. 8. 

When the Eggs are by the Heat of the Sun, and Warmth 
of the Seaſon, hatched into ſmall Maggots, theſe Maggots 
deſcend to the Bottom, and by means of ſome of the gelatine 
Matter of the Spawn (which they take along with them) 
they ſtick to Stones, and other Bodies at che Bottom, and 
there make themſelves little Caſes or Cells, which they creep 
into and out at Pleaſure, until they are arrived to a more 
mature Aypmpha-State, and can ſwim about here and there, 
to ſeek for what Food they have occaſion ; at which Time, 
they are a kind of Red-worms, above half an Inch long, as 
in Fig. 11. | 

Thus far this mean Inſect is a good Inſtance of the Divine 
Providence towards it. But if we farther conſider, and com- 
pare the three States it undergoes after it is hatched, we ſhall 
find yet greater Signals of the Creator's Management, even in 
theſe meaneſt of Creatures. The three States I mean, are its 
Nympha-Vermicular State, its Aurelia, and Mature State, all 


| a5 different as to Shape and jAccoutrements, as if the Inſect 


was three different Animals. In its Vermicular State, it is a 
Red-Maggot, as I ſaid, andy Mouth and other Parts 
accommodated to FoodIn 2 State, it hath no ſuch 
Parts, becauſe it then ſubſiſts without Food; but in its Ma- 
ture, Gnat- State, it hath a curious well-made Spear, to 
wound and ſuck the Blood of other Animals. In its Vermi- 
cular- State, it hath a long Worm-like Body, and ſomething 
analogous to Fins or Feathers, ſtanding ere& near its Tail, 
and running parallel with the Body, by means of which 
reſiſting the Waters, it is enabled -to ſwim about by Cur- 
vations, or flapping its Body ſide-ways, this way and that, 
as in Fig. 12, | 1 
ut 
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or Wood, or building themſelves Cells (5), g: 
ſpinning and weaving themſelves Caſes and We, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where. 
with they work, or their Work it ſelf. Thus 
thoſe who perforate the Earth, Wood, or ſuch 
like, they have their Legs, Feet, Mouth, yea, 
and whole Body accommodated to that Service, 
their Mouth exactly formed to gnaw thoſe hand- 
ſome round Holes, their Feet as well made to 
ſcratch and bore (7), and their Body handſome- 
ly turned and fitted to follow. But for ſuch as 
build or ſpin themſelves Neſts, their Art juſtly 
bids Defiance to the moſt ingenious Artiſt among 
Men, ſo much as tolerably to copy the nice Geo- 
metrical Combs of ſome (#), the Earthen Cells 
of others, or the Webs, Nets, and Caſes {w) wo- 

| | | | ven 
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But in its Aurelia-State, it hath a quite different Body, 
with a Club- Head, (in which the Head, Thorax, and Wings of 
the Graz are incloſed) a {lender Alvus, and a neat finny Tail, 
ſtanding at right Augles with the Body, quite contrary to 
what it was before; by which means; inſtead of eaſy flapping 
ſide-ways, it ſwims by rapid, brisk Jirks, the quite contrary 
Way ; as is in ſome Meaſure repreſented in Fig. 13. But 
when it becomes a Gnat, no finny Tail, no Club-Head, but 
all is made in the moſt accurate Manner for Flight and Mo- 
tion in the Air, as before it was for the Waters. 

(s) See Book IV. Chap. 13. Notes (n), (o). 

(:) Thus the Mouths and Sther Parts of the [chneumon- 
Waſps in Book IV. Chaps ee (c). So the Feet of the 
Gryllotalpa, ibid. Note (sF IF” > OO 

(z) See the laſt cited Places. Note (o). | - 

(w) Of the textrine Art of the Spider, and its Parts ſerving 
to that Purpoſe, ſee the laſt cited Place, Note (x). | 
HhHeſides theſe, Caterpillars, and divers other Inſects, can emit 
Threads, or Webs, for their Uſe. In this their Nympha- Stats, 
they ſecure themſelves from falling, and let themſelves dow 
from the Boughs of Trees, and other high Places, with one 
of theſe Threads. And in the Cafes they weave, they ſecute 
themſelves in their Aurc/ia- State. 


And 


* 
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ven by. others. And here that natural Glue (x) 
which thei, Bodies afford ſome of them to conſo- 
| lidate their Work, and combine its Materials to- 
gether, and which in others can be darted out 
at Pleaſure, and ſpun and woven by them into 
filken Balls ()) or Webs: I ſay, this ſo Re ſo 

3 ervice- 


9 
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And not only the Offspring of the Phalæna- Tribe, but there 
are ſome of the Ichneumon-Hy Kind alſo, endowed with this 
textrine Art. Of theſe I have met with two Sorts ; one that 
ſpun a Milk-white, long, round, filken Web, as big as the 
Top of one's Finger, not hollow within, as many are, but 
filled throughout with filk. Theſe are woven round Bents, 


of many yellow, filken Caſes, ſticking confuſedly together on 
Poſts, under Coleworts, Sc. Theſe Webs contain in them, 
ſmall, whitiſh Maggots; which turn to a ſmall, black Ichneu- 
mon-Fly, with long, capillary Antennæ; Tan- coloured Legs; 


near the Middle; the Alvus like an Heart; and in ſome, a 
ſmall ſetaceous Tail. Some of theſe Flies were of a ſhining, 
beautiful green Colour. I could not perceive any Difference, 
at leaſt not ſpecifical, between the Flies coming from thoſe 
two Productions. ** | 
(x) I have often admired how Waſps, Hornets, Ichneumon- 
Waſps, and other Inſects that gather dry Materials for build- 
ing their Neſts, have found a proper Matter to cement and 
glue their Combs, and line their Cells; which we find al- 
ways ſufficiently context and firm. But in all Probability, 
this uſeful Material is in err own Bodies; as tis in the 
Tinea Ve ſtiwora, the Cadew-Worm, and divers others. Geodart 
oblerves of his Eruca, Num. xx. 6. that fed upon Salloy- 
Leaves, that it made its GY th Komminuted Leaves, glued 
together with its Own Spittle, ec pulveris aut arenæ inſtar 
comminuit, ac pituitoſo” quodam ſui” corporis ſucco ita matera> 
wit, ut inde accommodatum ſubeundæ mutationi inflanti locum 
Abi exſtruxerit. Domuncula hac d communi Salicum ligno nihil 
differre wi debatur, niſi quod longe efſet durior, aded ut cultro vix 
diſrumpi poſſet. | > | 5 
(y) An ingenious Gentlewoman of my Acquaintance, Wife 
to a learned Phyſician, taking much Pleaſure to keep Silk- 
Worms, had once the Curioſity to draw out one of the oval 
Cc Caſes, 
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Stalks of Ribwort, &c. in Meadows. The other is a Lump 


long Wings reaching beyond their Body, with a black Spot 


* 


a 
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ſerviceable a Material, together with the curious 
Structure of all Parts miniftring to this textrine 
Power, as mean a Buſineſs as it may feem, is ſuch 
as may juſtly be accounted among the noble Deſigns 
and Works of the infinite Creator and Conſervator 

“ 
In the laſt Place, there is another prodigious 
Faculty, Art, Cunning, or what ſhall | call «? 
that others cf thoſe little Animals have, to make 
even Nature itſelf ſerviceable to their Purpoſe; 
and that is, the making the Vegetation and Growth 
of Trees and Plants, the very Means of the build- 
ing of their little Neſts and Cells (z), ſuch as are 
7. _ 
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Caſes, which the Silk Warm fin. into all the Silken Wire 
it was made up of, which, to the great Wonder as well of ber 
Huſband, as bei ſe , appeared to be, by Meaſure, a great deal 
above 300 Tards, and yet weighed but two Grains and an half. 
Boyle Subtil. of Effluv. Ch. 2. | 
(2) Since my penning this, I have met with the moſt fa. 
gacious Malpighi's Account of Galls, &c. and find his De- 
icriptions to be exceedingly accurate and true, having traced 
myſelf many of the Productions he hath mentioned. But 
I find Ttahy and Szcily (his Book de Gallis being publiſhed 
long after he was made Profeſſor of Meſſina) more luxu- 
riant in ſuch Productions than England, at leaſt than the 
Parts about Upmin/ier (where I live) are. For many, if not 
moſt of thoſe about us, are taken Notice of by him, and 
ſeveral others beſides that I never met with; altho' I | 
have for many Years as critically obſerved all the Ex- 
creſcences, and other morbid” Tumors of Vegetables, as 5 
almoſt poſſible, and do talk wither few of them have eſcaped 
me. 5 „ . | 
As to. the Method how“ thoſe Galli ana Ralls are pro- 
duced, the moſt . ſimple, and conſequently the moiſt eaß 
to be accounted for, is that in the Gems of Oak, which | 
may be called Squamus Oak Cones, Capitula Squamata, in 
Malpighi : Whole Deſcription not exactly anſwering our 
Engliſ-Cones in divers Reſpects, I ſhall therefore paſs bis 
by, ard ſhew only what I have obſerved myſelf concerning 
em. 


Theſe 
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Branches 


divers Vegetables, ſuch as the Oak, 

the Willow (va), the Briar, and ſome others. | 
N D Now 
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Theſe Cones are, in outward Appearance, 1 fly like | 


the. Gems, only vaſtly bigger; and indeed they are no other 
than the Gems, increaſed in Bigneſs, which naturally ought 
to be puſhed out in Length; Ihe Cauſe of which Obſtruc- 
tion of the Vegetation is this; Into the very Heart of the 
young tender Gem or Bud (which begins to be turgid in 
June, and to ſhoot towards the latter End of that Month, 


or Beginning of the next; into this, I ſay,) the Parent · In- 


ſet thruſts one or more Eggs, and not perhaps without 
ſome venomous Ichor therewith. This Egg ſoon becomes 
a Maggot, which eats itſelf a little Cell in the very Heart 
or Pith of the Gem, which is the Rudiment of the Branch, 
together with its Leaves and Pruit, as ſhall be hereafter 
ſhewn. The Branch being thus wholly deſtroyed, or at leaſt 
its Vegetation being obſtructed, the Sap that was to nouriſh 
it, is Meese to the remaining Parts of the Bud, which 
are only the ſcaly Teguments; which by theſe Means grow 
large and flouriſhing, and become a Covering to the Inſect- 


Cale, as before they were to the tender Branch and its Ap- 
pendage. f 


The Caſe lying within this Cone, is at firſt but ſmall, as 
the Maggot ineluded in it is, but by degrees, as the Maggot 
increaſeth, ſo it grows bigger, to about the Size of a large 
white Pea, long and round, reſembling the Shape of a ſmall 
Acorn. | 

The Inſet itſelf, is (according to the modern Inſectolo- 
gers) of the Jchneumon-Fly Kind; with four membrana- 
ceous Wings, reaching a littlt beyond the Body, articulated 
Horns, a large Thorax, biggetihan the Belly; the Belly ſhort 
and conical, much like le of Animals; the Legs 
partly whitiſh, Black. 1 Length of the Body from 
Head to Tail about 2; of an Inch; its Colour, a very 
beautiful ſhining Green, in ſome tending to a dark Copper- 
Colour. Figures both of the Cones, Cafes, and Inſects, 
may be ſeen among Malpighi's Cuts of Galls, Tab. 13. and 


Tab. 20. Fig. 72. which Fig. 72. exhibits well enough ſome 


others of the Call. Inſecs, but its Thorax is ſomewhat too 
ſhort for ours. 3 | 3 
(aa) Not only the Willow, and ſome other Trees, but 
Plants alſo, as Nettles, Ground: Ivy, &c. have Caſes pro- 
. duced 
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and Balls found on the Leaves and 
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Egg is hatched into a Ma. 
the Maggot increaſes, ſwe 
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Now this is ſo peculiar an Artifice, and -ſo far 
out of the Reach of any mortal Unglerſtanding 


7 


Wit, or Power, that if we conſider the Matter, 


with ſome of its Circumſtances, we muſt needs 
perceive manifeſt Deſign, and that there is the 


Concurrence of ſome great and wiſe Being, that 


hath, from the Beginning, taken Care of, and pro- 
vided for the Animal's Good: For which Reaſon, 
as mean as the Inſtance may ſeem, I might be ex- 
cuſed, if I ſhould enlarge upon its Particulars. But 
two or three Hints ſhall ſuffice. 
In the firſt Place, 'tis certain that the Forma- 


; tion of thoſe Caſes and Balls quite exceeds the 


Cunning of the Animal itſelf ; but it is the A& 
partly of the Vegetable, and -partly of ſome 
Virulency (or what ſhall I call it?) in the Juice, 


or Egg, or both, repoſited on the Vegetable 
by the Parent Animal (45). And as this Viru- 


lency is various, according to the Difference 
1 „ 8 of 
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duced on their Leaves, by the Injection of the Eggs of an 
Ichneumon Fly. I have obſerved thoſe Caſes always to grow 
in, or adjoining to ſome Rib of the Leaf, and their Pro- 
duction I conceive to be thus, viz. The Parent-Inſe&, with 
its ſtiff ſetaceous Tail, terebrates the Rib of the Leaf, when 


tender, and makes Way for its Egg into the very Pith or 


— 


Heart thereof, and probably lays in therewith, ſome proper 
Juice of its Body, to pervert the regular Vegetation of it. 
From this Wound ariſes a ſmeil Excreſcence, which (when the 

os bigger and bigger, as 
Ing on each Se the Leaf between 
the two Membranes, and extending itſelf intg=the parenchy- 


mous Part thereof, until it is grown as big as two Grains of 


Wheat. In this Caſe lies a ſmall, white, rough Maggot, 
which turns to an Aurelia, and afterwards to a very beautiful 
green, {mall Ichneumon-Fly. | 

(4b) What I ſuſpefted myſelf, I find confirmed by Mal. 
pigbi, who in his exact and true Deſcription of the Fly bred 


in the Oaken Galli, ſaith, Non ſat fuit nature tam miro arti 
Icio Terebram ſeu Limam condidif}e ; fed inflifto wulnere, wil 


excitata foramine infundendum exinde liguorem intra 7 _ 
* : : C0 4* 
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og itg. Animal, ſo is the Form and Texture of 
the Eden Balls excited thereby; ſome be- 
ing hard Thells (co), ſome tender Balls (a9), 

| ome 


Pepper Corns, gr 
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condidit : quare fractã per tranſverſam muſearum terebrã fre- 


quentiſſeme, wvivente animali, guttæ aliquot diaphani humoris 
Ruunt. And a little after, he confirms, by ocular Obſerva- 
tion, what he imagin'd before, viz. Semel prope © Funii finem 
vidi Muſcam, qualem ſuperius delineavi, infidentem quercine 


gemmæ, adbuc germinanti; harebat etenim foliolo flabili ab 


apice hiantis gemmæ erumpenti ; & convulſo in arcum corpore, 


| terebram evaginabat, ipſamque tenſam immittebat ; & tume- 


facto wentre circa terebræ radicem tumorem excitabat, quem 
interpolatis wicibus remittebat. In folio igitur, auulid Muſca, 
minima & diaphana reperi ejefta ova, fimiilima iis, quæ adbuc 
in tubis ſupererant. Non licuit iterum idem admirari ſpecta- 
culum, SWO. | 5 | — 
Somewhat like this, which Malpigbi ſaw, I had the good 
Fortune to ſee myſelf once, ſome Years ago: And that was, 
the beautiful, ſhining Oak-Ball Tchneumon ſtrike its Terebra 
into an Oak- Apple divers Times, no doubt to lay its Eggs 
therein. And hence I apprehend we ſee many Vermicules 


towards the Outſide of many of the Oak-Apples, which 1 


gueſs were not what the Primitive Inſects laid up in the 
Gem, from which the Oak-Apple had its Riſe, but ſome other 
ſupervenient, additional Inſects, laid in after the Apple was 


grown, and whilſt it was tender and ſoft. | 
(cc) The Aleppo-Galls, wheyewith we make Ink, may be 


reckoned of this Number, being hard, and no other than 
Caſes of Inſe&s which are bred in them; who when come 


to Maturity, gnaw their Way out of. them; which is the 


Cauſe of thoſe little Holes obſervable in them. Of the In- 
ſets bred in them, ſee Phylef. Tranſa. Ne 245. Of this 
Number alſo are thoſe. Dee ſp,.co0:h Caſes, as big as large 
ing cloſe to the Ribs under Oaken- Leaves, 
globous, but flattiſn; at firſt touched with a bluſhing red, 
afterwards growing brown, hollow within, and an hard thin 
Shell without, In this lieth commonly a rough, white Mag- 
got, which becomes a little long-winged, black 1chneumon- 


Fly, that eats a little Hole in the Side of the Gall, and ſo 
ets out. 


(dd) For a Sample of the tender Balls, I ſhall chuſe the | 
- globous Ball, as round, and ſome as big as ſmall Muſket- 


Bullets, growing cloſe to the Ribs, under Oaken-Leaves, 
Lo Cc 3 
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ſome Scaly (ee), ſome Smooth (F), 5 Ha 
ry (gg), ſome Long, ſome Round, ſome 


— * „ —_ — — — — „„ 
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of a greeniſh yellowiſh Colour, with a bluſh of red; their 
Skin 1mooth, with frequent Riſings therein. Inwardly they 
are very ſoft and ſpungy; and in the very Center is a Cale 
with a white Maggot therein, which becomes an chneumon. 
Fly, not much unlike the laſt, As to this Gall, there is one 
Thing I have obſerved ſomewhat peculiar, and I may fay 
providential, and that is, that the Fly lies all the Winter in 
theſe Balls in its Infantile-State, and comes not to its Matu- 
Tity till the following Spring. In the Autumn, and Winter, 
theſe Balls fall down with their Leaves to the Groand, and 
the Inſect incloſed in them is there fenced againſt the Winter 
Froſts, partly by other Leaves falling pretty thick upon them, 
and efpecially- by the thick, parenchymous, ſpongy Walls, 
afforded by the Galli themſelves, | Fn 

Another Sample ſhall be the large Oz#- Balls, called Oal. 
Apples, growing in the Place of the Buds, whoſe Generation, 
Vegetation, and Figure, may be ſeen in Malpig. de Gallis, p. 24. 
and Tab. 10. Fig. 33, &c. * Ont of theſe Galls, he faith va- 
rious Species of Flies come, but he names only two, and they 
are the only two I ever ſaw come out of them: Frequenter 
' (faith he) /aSzigre ſunt muſee brevi munitæ terebra. Inter has 
aliquæ abſervantur aureæ, levi viridis tindtura ſuffuſe, oblonga 
pollentes terebrg. Thoſe two differently-coloured Flies, I take 
to be no other than Male and Female of the ſame Species. 
T have not obſerved Tails which are their Terebræ) in all, 
as Malpigbi feems to intimaté: Perhaps they were hid in 
their Thec#, and I could nor Aiſcover them: But I rather 
"think there were none, and that thoſe were the Males : But 
in others, I have obſerved long recurvous Tails, longer than 
their whole Bodies. And theſe I take to be the Females. 
And in the Oal Apples the mſe 25 4, haye ſeen the Aureliæ, 
'fome with, ſome without Tails. An at confeſs, tuas 
not without Admiration, as well as Pleaſure, k.t I have 
{een with what exact Neatneſs and Artifice, the Tail hath 
been wrapt about the Aurelia, whereby it is ſecured from either 
annoying the Inſect, or being hurt itſelf. 

(ee) See before, Note (⁊). N 

(/f} As in the preceding Note. 

(Es) Of the rough or hairy *Excreſcences, "thoſe on the 
Brier, or Dog-Reo/e, ate a good "Inſtance. Theſe Spongio/# 


"Filleſe, as Mr. Ray,. Galle Rumaſæ, as Dr. Malpigbhi calls them, 


arc 


— .. ͤ , 
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nical, c. (55). And in the laſt Place, let us 
add, 'Tuct thoſe Species of Inſects are all en- 
dowed with peculiar and exactly made Parts for 


add: — 


— 


are thus acccunted for by the latter; Eæ copioſis relictis ovis 
ita turbatur affiuens [Rubi] ſuccus, ut flrumoſa fiant com- 
plura tubercula ſimul confuse congeſta, guæ utriculorum ſeriebus, 


& fibrarum implicatione contexta, ramojas propagines germi- 


nant, ita ut minima quaſi hlua appareat. Quælibet propago 
ramos, hinc inde villaſas edit. Hinc inde pili pariter erum- 
pant, Sc. Em To 

Theſe Balls are a ſafe Repoſitory to the Inſet all the 
Winter in its Vermicular-State. For the Eggs laid up, and 
hatched the Summer before, do not come to mature InſeQs 


until the Spring following, as Mr. Ray rightly obſerves in 


Cat. Cantab, : | 
As to the Inſicts themſelves, they are manifeſtly Ichneumon- 


Hlies, having four Wings, their Aluus, thick and large towards 


the Tail; and tapering up till it is ſmall and ſlender at its 


- ſetting on to the Thorax, But the Alvi, or Bellies, are not 


alike in all, tho' coloured alike. In ſome they are as is now 
deſcribed, and longer, without Terebre, or Tails; in ſome 
ſhorter, with Tails ; and in ſome yet ſhorter, and thick, like 
the Belly of the Aut, or the Heart of Animals, as in thoſe 


before, Note (2). But for a farther Deſcription of them, I 


ſhalt refer ro Mr. Ry, Cat. Plant, circa Cantab. under Roja 
Woeſt. 3 

4 th It being an Inftance ſomewhat out of the Way, I ſhall 
pitch upon it for an Example here, vis The gouty Sqwellings 
in the Body, and the Branches-of the Blackberry-Buſh; of 
which Malpigbi hath given ys two good Cuts in Tab. 17. 
Fig. 62. 'The Cauſe of 0 is manifeſtly from the Eggs of 


| Inſets laid in iwhilſt the Shoot is young and tender) as far 


as the Pith, and in ſome Plices not ſo deep: Which, for the 


| Reaſons before-mentioned, makes the young Shoots tumefy, 


and grow knotty and gouty. 

The Inſe& tha: comes from hence is of the former Tribe, 
a ſmall, Thin" black chneumon-Fly, about a tenth of an Inch 
long, with jointed, red, capillary Horns, four long Wings, 
reaching beyond the Body, a large Thorax, red Legs, and a 
ſhort heart-like Belly. They hop like Fleas. The Males are 
leſs than the Females; are very venerous, endeavouring a 
Crit in the very Box in which they are hatch'd; getting up 


on the Females, and tickling and thumping them with their 


Breeches and Horns, to excite them to Venery. 


C 4 : this 
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this Service to bore and pierce the Vegetable. aud 
to reach and inject their Eggs and Juice into the 
tender Parts thereof. | 


The Concluſion. © 5 


ND now, theſe Things being ſeriouſly conſi- 

dered, what leſs can be concluded, than that 
there is manifeſt Deſign and Forecaſt in this Caſe, 
and that there muſt needs be ſome wile Artiſt, ſome 


careful, prudent Conſervator, that from the very 


Beginning of the Exiſtence of this Species of Ani- 


mals, hath with great Dexterity and Forecaſt, pro- 


vided for its Preſervation and Good? For what 
elſe could contrive and make ſuch a Set of curious 
Parts, exactly fitted up for that ſpecial Purpoſe: 
And withal implant in the Body ſuch peculiar Im- 
pregnations, as ſhould have ſuch a ſtrange uncouth 
Power on a quite different Rank of Creatures? 
And laſtly, what ſhould make the Inſect aware of 
this its ſtrange Faculty and Power, and teach it fo 
cunningly and dextrouſly, to employ it for its own 


Service and Good? 


WE. 
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ANERT AVING diſpatch'd the Inſect-Tribe, |; 
O[-- 1&2 there is but one Genus of the Land- 
JOS Animals remaining to be ſurvey'd, and 0 


that is, that of Reprziles (a). Which I 
ſhall diſpatch in a little Compaſs, by Reaſon I have 


ſomewhat amply treated of others, and many 3 
DT Oe py 


* 


(a) Notwithſtanding J have before, in Book IV. Chap. 12. 
Note (p), taken Notice of the Earth-worm ; yet it being a good 
Example of the Creator's wiſe and curious Workmanſhip, in 
even this meaneſt Branch of the Creation, I fhall ſuperadd a 
few farther Remarks from Drs. Villis and Tyſon. Saith Willis, 
Lumbricus terreftris, licèt vile & contemptibile habetur, cn 

wita- 
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the Things may be applied here. But there are 
ſome Things in which this Tribe is ſomewhat 
ſingular, which I ſhall therefore take Notice of 
briefly in this Place. One is their Motion, which 
IT have in another Place (2) taken Notice of to be 
not leſs curious, than it is different from that of 
other Animals, whether we conſider the Manner 
of it, as vermicular, or ſinuous (c), or like that of 

| the 


2» — 


vitalia, necnon & alia viſcera, & membra divino artificio ad. 
mirabiliter fabrefata ſortitur : totixs corporis compages muſculo- 
rum annular ium catena eſt, quorum fibre erbiculares contractæ 
guengue annulum, prius amplum, & dilatum, ang ufliorem & 
lorgiorem reddunt. [This Muſcle in Earth-Worms I find is 
ſpiral, as in a good Meaſure is their Motion likewiſe ; % that 
by this Means they can, (like the Worm of an Augre,) the better 
bore their Paſſage into the Earth. Their Reptile Motion alſo, 
may be explain'd by a Wire wound on a Jlinder, which when 
Hipp d off, and one End extended and held faſt, will bring the other 
nearer it. So the Earth-Worm, bawing ſhot out, or extended its 
Body, (which is with a Wreathing,) it takes hold by thoſe ſmall 
Feet it hath, and ſo contracts the hinder Part of its Bedy. Thus 
the curious and learn'd Dr. -Ty/oz, Philoſ. Tranſ. Ne 147 ] 
Nam proinde cam portio corporis ſuperior elongata, & exporreda, 
ad ſpatium allerius extenditur, ibidemgue plano affigitur, ad ipſum 
guaſi ad centrum portio corporis inferior relaxata, & abbreviata 
facile pertrahitur, Pedunculi-ſerie quadruplici, per totam longi- 
tudinem Lumbrici diſponuntur ; his guaſi totidem uncis, parten 
modo hanc, modo iſlam, plano affigit, dum alteram exporrigit, 
aut pofi ſe ducit, Supra oris hiatum, Probeſcide, gua terram 
gerforat & elewat, donatur, And then he goes on with the 
other Parts that fall under View, the Brain, the Gullet, the 
Heart, the Spermatick Veſſels, the Stoma and Inteſtines, the 
Foramina on the Top of the Back, adjoi:.'ng,, to each Ring, 
ſupplying the Place of Lungs, and other Parse illis de 
Anim. Brut. P. 1. C. 3. | | 
(65) In. Book IV. Chap. 8. . 5 
le) There is a great deal of Geometrical Neatneſs and 
Nicety, in the ſinuous Motion of Snakes, and other Serpents. 
For the aſſiſting in which Action, the annular Scales under 
their Body are very remarkable, lying croſs the Belly, con- 


trary to what thoſe in the Back, and the reſt of the Body - ; 
EL 0 
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the Snail (4), or the Caterpillar (e), or the Multi- 
| | 8 pedous 


„ 
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alſo as the Edges of the foremoſt Scales lie over the Edges of 


their following Scales, from Head to tail; ſo thoſe Edges 


run out a little beyond, or over their following Scales; ſo as 
wat when each Scale is drawn back, or ſet a little upripht, 
by its Muſcle, the outer Edge thereof, (or Foot it may be 
call'd,) is rais'd alſo a little from the Body, to lay hold on 
the Earth, and ſo promote and facilitate the Serpent's Motion. 
This is what may be eafily ſeen in the Slough, or Belly of 
the Serpent-Kind. But there is another admirable Piece of 
Mechaniſm, that my Antipathy to thoſe Animals hath pre- 
vented my prying into ; and that is, that every Scale hath a 
diſtin Muſcle, one End of which is tack'd to the Middle of 
its Scale; the other, to the upper Edge of its following Scale. 
This Dr. Ty/on found in the Rattle-Snake, and I doubt not is 
in the whole Tribe. 5 

(4) The wiſe Author of Nature, having denied Feet and 
Claws to enable Snails to creep and climb, hath made them 
Amends in a way more commodious for their State of Life, 


by the broad Skin along each Side of the Belly, and the un- 


dulating Motion obſervable there. By this latter it is they 
creep ; by the former, aſſiſted with the glutinous Slime emit- 
ted from the Snail's Body, they adhere firmly and ſecurely to 
all Kinds of Superficies, partly by the "Tenacity of their Slime, 
and partly by the Preſſure of the Atmoſphere. Concerning 
this Part, (which he calls the Snai/'s-Feet, ) and their Undula- 
tion, ſee Dr. Lifter's Exercit. Anat. 1. ſet. 1. & 37. 

le) The motive Parts, and Motion of Caterpillars, are uſe- 
ful, not only to their Progreſſion and Conveyance from Place 


to Place; but alſo to their more certain, eaſy, and commodi- 


ous gathering of Food: For having Feet before and behind, 
they are not only enabled to go by a kind of Steps made by 


their fore and hind-Parts ; but alſo to climb up Vegetables, 


and to reach from their Boughs and Stalks for Food at a Di- 
ſtance ;or which Services, their Feet are very nicely made 
both before” and behind. Behind, they have broad Palms for 
{ticking too, and theſe beſet almoſt round with ſmall ſharp 
Nails, to hold and graſp what they are upon : Before, their 
Feet are ſharp and hook'd, to draw Leaves, c. to them, and 
to hold the fore-part of the Body, whilſt the hinder-parts are 
brought up thereto, But nothing is more remarkable in theſe 
| Reptiles, than that theſe Parts and Motion are only temporary, 
and incomparably-adapted only to their preſent Nympha- State; 

3 EE | whereas 
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pedous (F), or any other Way; or the Parts mi- 
niſtring to it, particularly the Spine (g), and the 
Muſcles co-operating with the Spine, in ſuch as 
have Bone, and the annular, and other Muſcles, in 
ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, geometrical Wind- 
_ ings and Turnings, Undulations, and all the va- 
| 555 


—— 


whereas in their Aurelia State, they have neither Feet nor 
Motion, only a little in their Hinder-Parts: And in their 
Mature-State, they have the Parts and Motion of a flying 
Inſect, made for Flight. > | 

(/) It is a wonderful pretty Mechaniſm, obſervable in the 
going of Mul'ipede:, as the Juli, Scolapendræ, & that on 
each Side the Boy, every Leg hath its Motion, one very 
regularly following te other hon one End of the Body to 


the other, in a Way no: ev © 5 lefcribed in Words; fo 
that their Legs in going, n. id of Undulation, and 
ive the Body a ſwifter Progren nan one would imagine 
it ſhould have, where ſo many Feet are to take ſo many 
ſhort Steps. | 


(g) Vertebrarum Apophyſes breviores ſunt, præcipue juxta 
caput, cujus propterea flexus in averſum, & latera, facilis Vi. 
peris eft : ſecus Leonibus, &c. Incumbit his Oſſibus ingen. 
Muſculorum minutorum prefidium, tum ſpinas tendinum exiliun 
magno apparatu diducentium, tum wertebras potiſſimum in di- 
verſa flectentium, atque erigentium. Adeoque illam corporis mi- 
ram agilitatem, non tantum (ut Ariſtot.) dri «0xapmeig xai N- 
dal deig ö o quoniam faciles ad flexum, & cartilagineas 
produxit wertebras, ſed quia etiam multiplicia motils localis in- 
ſtrumenta muſculos fabrefecit provida rerum Parens Natura, 
conſecutæ fuit, Blaſ. Anat. Anim. P. 1. c. 39. de Viper e 
Veſlingio. | | | = 

That which is moſt remarkable in the Vertehræ [of th. :.atth- 
Snake, beſides the other curious Articulations, V, that the 
round Ball in the lower Part of the upper Vertebra, enters a 

| Socket of the upper Part of the Iower Vertebra, like as the Head 
* of the Os Femoris doth the Acetabulum of the Os Iſchii; by 
which Contrivance, as alſo the Articulation with one another, they 
have that free Motion of winding their Bodies any way, Dr. Y- 
Jon's Anat. of the Rattle-Snake in Phils. Tranſ. No 144. 
What is here obſerv'd of the Vertebræ of this Snake, is com- 

mon to this whole Genus of Reptiles. 5 
1 ) My 


- 


rious Motions to be met with in the Reptile 

Kind. + a | L N 
Another Thing that will deſerve our Notice, is, 

the Poiſon (Y) that many of this Tribe are ſtock'd 


with, Which I the rather mention, becauſe ſome 


make it an Objection againſt the Divine Super- 
intendence and Providence, as being a Thing ſo 
far from uſeful, (they think,) that 'tis rather miſ- 
chievous and deſtructive of God's Creatures. But 
the Anſwer is eaſy, viz. That as to Man, thoſe 
Creatures are not without their great Uſes, parti- 
cularly in the Cure of (i) ſome of the moſt 1 
„ | _ _ .;x = _ 
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(5) My ingenious and learned Friend, Dr. Mead, examined 


with his Microſcope, the Texture of a Viper's Poiſon, and 
found therein at firſt only @ Parcel of ſmall Salts nimbly float- 
ing in the Liquor; but in a ſhort Time the Apprarance was 
changed, and theſe ſaline Particles were ſhot out into Cryſtals, 
of an incredible Tenuity and Sharpneſs, with ſomething like Knots 
bere and there, from which they ſeem d to proceed; ſo that the 
"whole Texture did in a Manner repreſent a Spider's Web, the“ 
infinitely finer. Mead of Poiſons, p. 9 


As to the Nature and Operation of this Poiſan, ſee the ſame 


ingenious Author's Hypotheſis, in his following Pages. 

This Poiſon of the Viper lieth in a Bag in the Gums, at the 
Upper-End of the Teeth. It is ſeparated from the Blood 
by a conglomerated Gland, lying in the anterior lateral Part of 
the Os Sincipitis, juſt behind the Orbit of the Eye: From 
which Gland lieth a Duct, that conveys the Poiſon to the Bags 
at the Teeth. EE” : 

The Teeth are tubulated, for the Conveyance, or Emiſſion 
of the Poiſon into the Wound the Teeth make; but their 
HeYwneſs doth not reach to the Apex, or Top of the Tooth, 
(that Being ſolid and ſharp, the better to pierce ;) but it ends 
in a long Slit below the Point, out of which the Poiſon is 
emitted. Theſe Perforations of the Teeth, Galen ſaith, the 
Mountebanks uſed to ſtop with ſome kind of Paſte, before 
they ſuffer'd the Vipers to bite them before their Spectators. 
Cuts of theſe Parts, &c. may be ſeen in the lait cited Book 


of Dr. Mead. Alſo Dr. Ty/on's Anat. of the Rattle. Snake, in 
Phil. Tran. Ne I 44. | 


(i) That Vipers have their great Uſes in Phyſick, is mani- 


felt from their bearing a great Share in ſome of our beſt 
3 | | 


Antidotes, 
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born Diſeaſes; however, if they were not, there 
would be no Injuſtice for God to make a Set of 
ſuch noxious Creatures, as Rods and Scourges, to 
execute the Divine Chaſtifements upon ungrateful 
| and 
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Antidotes, ſuch as Theriaca Andromachi, and others; alſo in 
the Cure of the Elephantiaſis, and other the like ſtubborn Ma- 
ladies, for which 1 ſhall refer to the medical Writers. But 
there is ſo ſingular a Caſe in the curious Collection of Dr. Ol, 
Norm. related from Kircher, that I ſhall entertain the Reader 
with it. Near the Village of Sa//a, about eight Miles from 
the City Bracciano in 7taly, ſaith he, Specus ſeu caverna (vulgò 
La Grotta del Serfi) duorum hominum capax, fiſtuloſis quibuſ- 
dam foraminibus in formam cribri perforata cernitur, ex guibus 
ingens quædam, principio weris, diverficoloram Serpentum, nulla 
tamen, ut dicilur, fingulari veneni qualitate imbutorum progentes 
guotannis pullulare ſolet. In hac fpelunca Elephantiacos, Leproſos, 
Paralyticos, Arthriticos, Podagricos, &c. nudes exponere ſolent, 
gur mox halituum ſubterraneorum calore in ſudorem reſoluti, 
Serpentum propullulantium, totum corpus infirmi implicantium, 
ſuctu linctugue ita omni witioſo virulentogue humore privare dicun- 
tur, ut repetito hoc per aliquod tempus medicamento, tandem per- 
re ſanitati reſtituantur. This Cave Kircher viſited him- 
ſelf, found it warm, and every way agreeable to the Deſcrip- 
tion he had of it; he ſaw their Holes, heard a murmuring 
hilling Noife in them; but altho' he miſſed ſeeing the Ser- 
pents, (it being not the Seaſon of their creeping out) yet he 
ſaw great Numbers of their Eæuviæ, or Sloughs, and an Elm 
growing hard by, laden with them. 5 
The Diſcovery of this Cave, was by the Cure of a Leper 
going from Rome to ſome Baths near this Place ; who loling 
his Way, and being benighted, happened upon this Cave; 
and finding it very warm, pull'd off his Clothes, and being 
weary and ſleepy, had the good Fortune not to feel th Ser. 
pents about him till they had wrought his Cure. Via, Muſewr 
z. e. 9 b 1 
= The before-commended Dr. Mead, thinks our Phyſicians 
My deal too cautiouſly and ſparingly, in their preſcribing only 
. ſmall Quantities of the Viper's Pleſh, c. in the Elepban- 
riaſis, and ſtubborn Lepreſies: But he recommended rather the 
Gelly or Broth of Vipers; or, as the antient Manner was, to 
boil Vipers, and eat them like Fiſh; or at leaft to drink 
Wine, .in which they have been long infuſed. Yide Meas, 


abi ſupra, p. 34. 00 That 
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and ſinful Men. And I am apt to think that the 
Nations which know not God, are the moſt annoy*d 


with thoſe noxious Reptiles, and other pernicious 
Creatures. As to the Animals themſelves, their 


Poiſon is, no doubt, of ſome great and eſpecial Uſe 


to themſelves, ſerving to the more eaſy Conqueſt, and 


ſure Capture of their Prey, which might otherwiſe 
be too reſty and ſtrong, and if once eſcap'd would 
hardly be again recover'd by reaſon of their ſwifter 
Motion, and the Help of their Legs; beſides all 
which, this their Poiſon may probably be of very 
great Uſe to the Digeſtion of their Food. 7 

And as to the innocuous Part of the Reptile- 
Kind, they as well deſerve our Notice for their 


Harmleſneſs, as the others did for their Poiſon. For 


as thoſe are endow'd with Poiſon, becauſe they are 
predaceous ; ſo theſe need it nor, becauſe their Food 
is near at hand, and may be obtain'd without 
Strife and Conteſt, the next Earth (&) affording 
Food to ſuch as can terebrate, and make Way into 
it by their Vermicular Faculty ; and the next Ve- 
getable being Food to others that can climb and 
reach (), or but crawl to it. 


—— 
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4 That Earth-Worms live upon Earth, is manifeſt from 
the little curled Heaps of their Dung ejected out of their 
Holes. But in Philof. Tranſ. No 291. I have ſaid, it is in all 


Probability Earth made of rotted Roots and Plants, and ſuch 
like nutritive Things, not pure Earth. And there is farther 


Reaſon for it, becauſe Worms will drag the Leaves of Trees 
intd their Hole. 

(/) Snails might be in Danger of wanting Food, if they 
were to live only upon ſuch render Plants as are near the 
Ground, within their Reach only; to impower them there- 
fore to extend their Purſuits farther, they are enabled by the 
Means mentioned in. Note (4), to ſtick unto, and creep up 
Walls and Vegetables at their Pleaſure. | 


/ 


CHAP. 


l, 


L 40 


e eee. 
C HAN HI. 
Of the Inhabitants of the Waters, 


Have now gone through that Part of the Animal 
World, which I propoſed to ſurvey, the Animals 
inhabiting the Land. 
As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving Time to finiſh what I have begun on that 
large Subject, I ſhall be forced to quit it for the 
preſent, altho* we have there as ample and glori- 
ous a Scene of the Infinite Creator*'s Power and 
Art, as hath been already ſet forth on the dry 
Land. For the Waters themſelves are an admira- 
ble Work of God (a), and of infinite Uſe (2) to 
| | that 
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(a) Beſides their abſolute Neceflity, and great Uſe to the 
World, there are ſeveral Topics, from whence the Waters 
may be demonſtrated to be God's Work; as, the creating ſo 
vaſt a Part of our Globe; the placing it commodiouſly there- 
in, and giving it Bounds ; the Methods of keeping it ſweet 
and clean, by its Saltneſs, by the Tides, and Agitations by 
the Winds; the making the Waters uſeful to the Vegetation 
of Plants, and for Food to Animals, by the noble Methods of 
ſweetning them; and many other Things beſides, which are 
inſiſted on in that Part of my Survey. 

(5) Pliny having named divers Mirabilia Aquarum, to few 
their Power; then proceeds to their Uſes, viz. Ea dem ca- 
dentes omnium terrã naſcentium cauſa frunt, prorſus mirabili 
naturd, figuis velit reputare, ut fruges gignantur, arbores fruti- 
ceſue wivant, in celum migrare aquas, animamque etiam herbit 
' witalem inde deferre : juſt con feſſione, omnes terræ quoque iris 
aquarum efſe beneficii, Duapropter ante omnia ipſarum potenti® 
exempla ponemus : Cunctas enim quis mortalium enumerare queat? 
And then he goes on with an Enumeration of ſome Waters 
famed for being Medicinal, or ſome other unuſual Quality. 


Pl. l. 31. c. 1. 5 
in. 4. 31. c. 1. C2 f - 00 Play 
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that Part of the Globe already ſurvey'd; and the nl 
prodigious Variety (c), and Multitudes of curious N 
and wonderful Things obſervable in its Inhabitants 
of all Sorts, are an inexhauſtible Scene of the Cre- 
ator's Wiſdom and Power, The vaſt Bulk of 
ſome (d), and prodigious Minuteneſs of others (e), 
together with the incomparable Contrivance and 
Structure of the Bodies (J) of all; the Proviſions 
and Supplies of Food afforded to ſuch an innume- 
rable Company of Eaters, and that in an Element, 
unlikely, one would think, to afford any great Store 
of Supplies (g); the Buſineſs of Reſpiration per- 
I . form'd 
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e) Pliny reckons 176 Kinds in the Waters, whoſe Names 
may be met with in his Z. 32. c. 11. but he is ſhort in his 
Account. 3 

(d) Pliny, J. g. c. 3. faith, That in the Indian Sea there are 
Balenæ quaterniim jugerum (i. e. 969 Feet) Priſtes 200 cubitorum 
li. e. 300 Feet.) And J. 32. c. 1. he mentions Whales 690 
Foot long, and 360 broad, that came into a River of Arabia. 
If the Reader hath a Mind, he may ſee his Reaſon why the 
largeſt Animals are bred in the Sea, J. g. c. 2. 

(e) As the largeſt, ſo the moſt minute Animals are bred in 
the Waters, as thoſe in Pepper-water; and ſuch as make the 

green Scum on the Waters. or make them ſeem as if green, 
and many others. See Book IV. Chap. 11. Note (a), (o). 
(f) It might be here ſhewn, that the Bodies of all the ſe- 
veral Inhabitants of the Waters, are the beſt contrived and 
ſuited to that Place and Buſineſs in the Waters, which is pro- 
per for them; that particularly, their Bodies are cloathed and 
guarded, in the beſt Manner, with Scales, or Shells, &c. ſuit- 
able to the Place they are to reſide in, the Dangers they may 
| there be expoſed unto, and the Motion and Buſineſs they ate 
there co perform: That the Center of Gravity (of great Con- 
ſideration in that fluid Element,) is always places in the fitteſt 
Part of the Body : That the Shape of their Bodies, (eſpecially 
the more ſwift,) is the moſt commodious for making Way 
thro' the Waters, and moſt agreeable to geometrical Rules; 
and many other Matters ball would deſerve a Place here, 
were they not tao long for Notes, and that I ſhall anticipate 
what ſhall be more proper for another Place, and more accu 
zately treated of there. 
g) See before Book IV. a, | wu . 
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402 The Watery Inhabitants, Book IX. 
form'd in a Way ſo different from, but equivalent 
to what is in Land Animals (4) ; the Adjuſtment 
of the Organs of Viſion (i) to that Element in 
which the Animal liveth ; the Poiſe (4), the Sup- 
port (J), the Motion of the Body (n), forwards 


a with 


8 


r 


) Galen was aware of the Reſpiration of Fiſhes by their 
Branchiz. For having ſaid, that Fiſhes have no Occalion of 
a Voice, neither reſpire thro' the Mouth as Land Animals do, 
he faith, Sed earum, quas Branchias nuncupamus, conſtrudtin, 
ipfis vice Pulmonis eſt. Cùm enim crebris ac tenuibus foramini- 
bus fint Branchie he interceptæ, aëri quidem Q vapori perviis, 
ſubtilioribus tamen quam pro mole aguæ; hanc quidem extra re- 
pellunt, illa autem promptè intromittunt. Galen de Uſ. Part. 
1. 6. c. 9. So alſo Pliny held, That Fiſhes reſpired by their 
Gills; but he ſaith Ariſtotle was of a different Opinion. Pin. 
J. 9. c. 7. And fo Ariflotle ſeems to be in his Hiſfory of Animals, 
J. 8. c. 2. and in other Places. And I may add our famous 
Dr. Needham. So his De Form. Fztu, Chap. 6. and Anſwer to 
Severinus. = | „ 

(1) A protuberant Eye would have been inconvenient for 
Fiſhes, by hindring their Motion in ſo denſe a Medium as 
Water 1s ; or elſe their bruſhing through ſo thick a Medium 
would have been ap: to wear, and prejudice their Eyes; 
therefore their Cornea is flat. To make Amends for which, 
as alſo for the Refraction of Water, different from that of 
the Air, the wiſe Contriver of the Eye, hath made the Cryffal- 
line ſpherical in Fiſhes, which in Animals, living in the Air, 
is leuticular, and more flat. | | | 

(4) As I have. ſhewed before, that the Bodies of Birds are 
| nicely pois'd to ſwim in the Air, ſo are thoſe of Fiſhes for 
the Water, every Part of the Body being duly balanced, and 
the Center of Gravity, as I ſaid in Note (/), accurately fix d. 
And to prevent Vacillation, ſome of the Fins ſerve, par“ gu- 
larly thoſe of the Belly; as Borelli prov'd, by cutting off the 
Belly-fins, which caus'd the Fiſh to reel to the right and left 
Hand, and render'd it unable to ſtand ſteadily in an upright 
Poſture. | | 

() To enable the Fiſh to abide at the Top, or Bottom, or 
any other Part of the Waters, the Air-Bladder is given to moſ 
Fiſhes, which, as it is more full or empty, makes the Body 
more or leſs buoyant. 5 

(n) The Tail is the grand Inſtrument of the Motion of the 


Body; not the Fins, as ſome imagine, For which _ 
| 9 | F 11063 
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with great Swiftneſs, and upwards and downwards 
with great Readineſs and Agility, and all without 


Feet and Hands, and ten-thouſand Things beſides; 
all theſe Things, I ſay, do lay before us fo various, 


ſo glorious, and withal ſo inexhauſlible a Scene of 
the Divine Power, Wiſdom, and Goodneſs, that it 
would be in vain to engage myſelf in ſo large a 
Province, without allotting as much Time and 


Pains to it, as the preceding Survey hath coſt me. 
Paſſing by therefore that Part of our Globe, I ſhall 


only ay ſomewhat very briefly concerning the inſen- 


tive Creatures, particularly thoſe of the Vegetable 
8 and ſo conclude this 5 | 
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Fiſhes 458 more wuſceleus dn Arb in Dich Part, -than in 
all the reſt of their Body; according as it is in the motive 
Parts of all Animals, in the peQoral Muſcles of Birds, the 
Thighs of Man, Oe. 

If the Reader hath a Mind to ſee the adinirable Method; 
how Fiſhes row themſelves by their Tail, and other Curioſities 
relating to their Swimming; I ſhall refer him to Berelli de 
Mot. Animal, Part 1. ww. 23. OPEN to Prop. 21S; 
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Of VEGETABLES. 


* 


HE Vegetable Kingdom, although an 
8 EG i inferior Nh of 1 5 e ee 
bits to us ſuch an ample Scene of the 
I Creator's Contrivance, Curioſity, and 
1 Art, that I much rather chuſe to ſhew 
what might be ſaid, than engage too far in Par- 
ticulars. I might inſiſt upon the great Variety 
there is, both of Trees and Plants provided for 
all Ages, and for every Uſe and Occaſion of the 
World (a); ſome for Building, for Tools and Uten- 
ſils of every kind; ſome hard, ſome ſoft ; ſome tough 
and ftrong, ſome brittle ; ſome long and tall, ſome 
ſhort and low; ſome thick and large, ſome ſmall and 
ſlender ; ſome for Phyſick (5), ſome for Food, ſome 
| | 8 „ 


has Mt. at * * "> — 2 a 


(a) The fifth Book of Theophraſtus's Hiſtory of Plants may 
be here conſulted ; where he gives ample Inttances of the va- 
rious Conſtitutions and Uſes: of Trees, in various Works, Oc. 
See alſo before, Book IV. Chap. 13. Note (a. 

(5) Invifis quogue herbis inſerait [Natura] remedia: guippe 
cùm medicinas dederit etiam aculeatix———in quibus ipfis provi- 
dentiam Nature ſatis admirari ampleftique non eft———Tnat ex- 

cogitawit aliquas aſpectu hiſpidas, tactu truces, ut tantim nos 
wocem ipſius fingentis illas, rationemque reddentis exaudire videa- 
mur, ne je depaſcat avida Quadrupes, ne procaces manus rapiant, 
ne neglecta weſtigia obterant, ne inſidens Ales infringat : his mu- 
niendo Aculeis, teliſque armando, remediis ut tuta ac ſalva fint, 
{ta hoc quogue quod in iis odimus,  haminum causa excogitatum. 


*Plin: Nat. Hiſt, I. 22. c. 6, 
þ Are 


for Pleaſure z yea, the moſt abject (c) Shrubs, and 
the very Buſhes and Brambles themſelves, the Huſ- 
bandman can teſtify the Uſe of. , 
I might alſo Survey here the curious Anatomy 
and Structure of their Bodies (4), and ſhew the 
3 SEES admi- 


argon ; | l | — 


Are ſome of the Species of Nature noxious? They are alis 
uſeful. —Doth a Nettle fling ? It is to ſecure fo good a Medi- 
cine from the Rapes of Children and Cattle. Doth the Bramble 
cumber a Garden? It makes the better Hedge, where if it 
chanceth to prick the Owner, it will tear the Thief. Grew's Coſ- 
molog. lib. 3. cap. 2. ſect. 47. 3 | 
(c) That the moſt abject Vegetables, Wc. have their Uſe, 


and are beneficial to the World, may in ſome Meaſure ap- 


pear from the Uſe the Northern People put rotten Wood, c. 


unto. Salis ingenioſum modum babent populi ſeptentrionales in 
nemoribus nocturno tempore pertranſeuntes, imo & diurno, quan- 


do in remotioribus Aquilonis partibus ante, & poſt Solſtitium 
hyemale continue noctes babentur. Quigue his remediis indi- 
gent, Cortices quercinos inquirunt putres, eaſque collocant certo 
interſtitio itineris inſlitui, ut eorum ſplendore, quo voluerint, per- 
ficiant iter. Nec ſolum hac præſtat Cortex, Jed & Truncus pu- 
trefuctus, ac fungus ipſe Agaricus appellatus, &c. Ol. Mag. 
Hiſt. 1. 2. c. 16. | | 1 | 
To this we may add Thiſtles in making Glaſs, whoſe Aſhes, 
Dr. Merret faith, are the beſt, vis. the Aſhes of the Com- 
mon- auay Thiſtle, tho” all Thiftles ſerve to this Purpoſe. 
Next to Thiſtles are Hop-flrings, cut after the Flowers are 


gathered, Plants that are Thorny and Prickly, ſeem to 


afford the beſt and moſt Salt. Merret's Obſervations on Anton, 
Ner. p. 265. | N 


Quid majora ſeguar? Salices, humilęſauę Geniſte, 
Aut alle pecori frondem, aut paſtoribus umbram 
Sufficiunt, Sepemgue ſatis, & pabula melli. 
| Virg. Georg. I. 2. ver. 434. 


(a4) Dr. Beal (who was very curious, and tried many Ex- 
periments upon Vegetables) gives ſome good Reaſons to 
imagine, that there is a direct Communication between the 
Parts of the Tree and the Fruit, ſo that the ſame Fibres 


which conſtitute the Root, Trunk, and Boughs, are extended 


into the very Fruit. And in old Horn- beans, 1 have ob- 
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406 Anatomy of Vegetables. Book X. 
admirable Provifion made for the Conveyance of 
the lymphatick and effential' Juices, for communi- 
cating the Air, as neceflary to Vegetable, as Ani- 
mal Life (e): J might alſo ſpeak of even the very 
Covering they are provided with, becauſe it is a 
curious Work in Reality, altho' leſs ſo in Ap- 
pearance : And much more therefore might l ſurvey 

5h | N 2 the 


. 
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ſerved ſomething very like this; in many of which, there 
are divers great and ſmall Ribs (almoſt like Ivy, only 
united to the Body) running from the Root up along the Out- 
ſide of the Body, and terminating in one ſingle, or a few 
Boughs: Which Bough or Boughs ſpread again into Branches, 
Leaves, and Fruit. See what Dr. Beal hath in Lowth., Abrids. 
Vol. 2. p. 710. 3 : nn Wot DG 
But as to the particular Canals, and other Parts relating to 
the Anatomy of Vegetables, it is too long a Subject for this 
Place, and therefore I ſhall refer to Seign. Malpigbi's and 
Dr. Grew's Labours in this Kind. . | 
(e) Tanta eft Reſpirationis neceſſitas, & uſus, ut Natura in 
Hingulis viventium ordinibus varia, ſed analoga, paraverit inſtru- 
menta, guæ Pulmones wocemus [and ſo he goes on with ob- 
ſerving the Apparatus made in the various Genera of Ani- 
mals, and then ſaith,] Ir Plantis wero, quæ infimum anima- 
lium attingunt ordinem, tantam Trachearum copiam & product io- 
nem extare par eſt, ut his minime Vegetantium partes præter 
corticem irrigentur. - Plante igitur (ut conjectari fas eft) 
cum fint viventia, viſceribus infixa terræ, ab hac, ſeu potius ab 
agua & aire, commixtis & percolati a terra, Reſpirationis 
ſag materiam recipiunt, ipſarumgue Traches ab halita terre, 
extremas radices ſubingreſſo, replentur. Malpig. Op. Anat. 
r 1 - on 
Thele 8 or Air-Veſſels, are viſible, and appear very 
pretty in the Leaf of Scabious, or the Vine, by pulling abender 
| Tome of its principal Ribs, or great Fibres ; between which, 
may be ſeen the Spiral Air- Veſſeli (like Threads of Cobweb) 
2 little uncoiled: A Figure whereof, Dr. Grew hath given us 
in his Anat. Plant. Tab. 51, 52. | RG KA 14 
As to the curious Coiling, and other Things relating to the 
Structure of thoſe Air. Veſſels, I refer to Malpig. p. 14. and 
Dr. Grew, ib. J. 3. c. 3. ſect. 16, &c. and J. 4. c. 4. ect. 19. 
of Mr. Ray, from them ſuccinctly. Hi. Plant. l. 1. c. 4. 


con- 


the neat Variety and Texture of their Leaves (J): 
the admirable Finery, Gaiety, and Fragrancy of 
their Flowers (g). I might alſo inquire into the 

; * wonder- 
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V Concerning the Leaves, I ſhall Note only two or three 


Things : 1. As to the Fibres of the Leaf, they ſtand not in the 
Stalk, in an even Line, but always in an Angular, or Circular 
Poſture, and their vaſcular Fibres or Threads are 3, 5, or 7. 


The Reaſon of their Poſition thus, is for the more erect Growth 


and greater Strength of the Leaf, as alſo for the Security of 
its Sap. Of all which ſee Dr. Grew, J. 1. c. 4. Heck. 8, &c. 
and J. 4. par, 1. c. 3. alſo Tab. 4. Fig. 2, to 11. Another Ob- 
ſervable in the Fibres of the Leaf, is their orderly Poſition, 
ſo as to take in an eighth Part of a Circle, as in Mallows ; 
in ſome a tenth, but in moſt a twelfth, as in Holy-Oat; or a 
ſixth, as in Syringa. Id. ib. Tab. 46, 47. 

2. The Art in Folding up the Leaves before their Eruption 
out of their Gems, c. is incomparable, both for its Elegancy 


and Security, wiz. In taking up (/o as their Forms will bear) 


the leafi Room; and in being ſo conveniently couched as to be capa- 
ble of receiving Protection from other Parts, or of giving it to one 
another, e. g. Firfl, there is the Bow-lap, where the Leaves are 
all laid ſomewhat convexly one over another, but not plaited. 
but where the Leaves are not ſo thick ſet, as to land in the Boau- 
lap, there we have the Plicature, or the Flat. lap; as in Noſe- 
trees, &c. And ſo that curious Obſerver goes on ſhewing 
the various Foldings, to which he gives the Names of the Da- 
plicature, Multiplicature, the Fore-row!, Back-rowl, and Tre-rowl, 


or Treble-rowl. Grew, ib. J. 1. c. 4. ſe. 14, Ce. To theſe he 


adds ſome others, L. 4. P. 1. c. 1. ect. 9. Conſult alſo Malpig. 
de Gemmis, p. 22, c. 5 
Io theſe curious Foldings, we may add another noble 


Guard by the Interpoſition of Films, &c. of which Dr. Greso 
| faith, there are about ſix Ways, wiz. Leaves, Surfoils, Inter- 


fails, Stalks, Hoods, and Mantlings. Grew, ib. and Tab. 41, 42. 
Malpig. ibid. - | | 

(se) In the Flower may be conſidered the Empalement, as 
Dr. Grew, the Calix, or Perianthium, as Mr. Ray, and others, 
call it, defigned to be a Security, and Bands to the other Parts 
of the Flower. Floris velut baſis & fulcimentum t. Ray Hilt. 
I. 1. c. 10. Flowers, whoſe Petala are ſtrong (as Tulips) have 
no Calix. Carnations, whoſe Petala are long and ſlender, have 
an Empalement of one Piece: And others, ſuch as the Knap- 
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wonderful Generation and Make of the Seed (5), 
and the great Uſcfulneſs of their Fruit: I -might 
ſhew that the Rudiments and Lineaments of the 
Parent-Vegerable, tho* never ſo large and ſpa- 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, tho' ſome of theſe Seeds are ſcarce 


viſible to the RAE Eye (). And foraſmuch as 
the 


«. 
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| aveeds, have it conſiſting of rene Plague, and in divers 
Rounds, and all with a counterchangeable Reſpect to each 
other, for the greater Strength and Security of themſelves, 
and the Perala, &c. they include. 

The next is the Foliation as Dr. Grew, the Petala, or Folia, 
as Mr. Ray, and others. In theſe, not only the admirable 
Beauty, and luxuriant Colours are obfervable, but alſo their 
curious Fo/dings in the Calix, before their Expanſion. Of which 
Dr. Grew hath theſe Varieties; wiz. The Cloſe-Couch, as in 
Roſes ; the | Concave Couch, as in Blattaria flore albo; the 
Cingle-Plait, as in Peaſe Bloſſoms; the Double-Plait, as in Blue. 
Bottles. &c. the Couch and Plait together, as in Mari gold, &c. 
the Roaul, as in Ladies-Boaver; the- Spire, as in Mallowwy ; and 
laſtly, the Plait and Spire together, as in Convolvulus Doronici 


folio. Lib. 1. cap, 5, ſect. G. and Tab. 54. 
As to the Stamina with their Apices, and the Stylus, (called 


the Attire, by Dr. Grew,) they are admirable, whether we con- 


ſider their Colours, or Make, eſpecially their Uſe, if it be as 
Dr. Grew, Mr. Ray, and others imagine, namely, as a Male 
Sperm,” to impregnate and fructify the Seed. Which Opinion 
is corroborated by the ingenious Obſervations of Mr. Samuel 
apa, in Phils/. Tranſ. No 287. 
© Reliqua uiũs alimentique gratiã genuit [Natura] ideogue fecula ; 
er 5 tribuit tis. "Flores verò odoreſque in diem gignit : magnã 
(ut palam 'eft) admonitione hominum, 'que ſpectatiſſimꝰ floreant, 
Celerryme marceſcere. Plin. Nat. Hitt. I. 21. c. 1. 
( As to the curious and gradual Proceſs of Nature in the 
Formhtion of the Seed or Fruit of Vegetables, Cuts being 
neceſſary, I ſhall refer to Dr. Grew, b. 45. and 209. and 


Matpig. P. 57. 
.) Vetus oft Z ine dogma, bee ſemina Owa effe, 
ab iiſdem decidua ——— Tneft i in co [Ovo vel Semine) velut 


in cicatrice, non ſola wiventis carina, ſed cum minimo trunco 


Agenten 425 Gemma ſelicet, & infignis radicis Camus, Sc. 
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Book X. Flowers and Seed of Vegetables. 40g 
the Perpetuity and Safety of the Species depends 
upon ag Safety of the Seed and Fruit in 4 
Meaſure, I might therefore rake Notice of the pe- 
culiar Care the great God of Nature hath taken 
for the Conſervation and Safety hereof : As parti- 
cularly in ſuch as dare to ſhew their Heads all the 
Ons vs ee *6- ode es 
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Malpig. ib. 81. Vid. plura in tract. de Seminum weget. p. 14. 
In Malpighi's Life, a Debate may be ſeen between him and 
Seign. Triumphetti, the Provoſt of the Garden at Rome, whe- 
ther the whole Plant be actually in the Seed. The Affirma- 
tive is maintained by Malpighi, with cogent Arguments; a- 
mong which, this is one: Non præoccupatã mente, oculis micro- 
ſcopio armatis, luſtret guzſo Phaſeolorum, ſeminalem plantulam 
nondum ſatam, in qua folia ſtabilia, hacque ampla evidenter 
obſervabit ; in eddem pariter gemmam, nodos, ſeu implantationes 
 warias foliorum caulis deprehendet. Caulem infignem ſibris lig- 
neis, & utriculorum ſeriebus conſtantem conſpicue attinget. And 
whereas S. Triumphetti had objected, that Yegetatione, meta- 
morphoſi, inedia plantas in alias degenerare, ut exemplo plurium 
gw” præcipus tritici in lolium, & lolii in triticum werſt, 
n Anſwer to this, (which is one of the ſtrongeſt Arguments \ 
againſt Malpighi's Aſſertion,) Malpighi replies, Nondum cer- 
tum eft de integritate, & ſucceſſu experimenti, nam facienti mihi, 
& amicis, tritici metamorphoſis non ceſſit. Admiſſa tamen me- 
tamorphoſi, quoniam hac negledta cultura, aut witio ſoli, aut 
atris contingit——ideo ex morboſo & monſtrusſo affettu non licet 
 inferre permanentem ſtatum @ Naturd intentum. Obſervo plantas 
Hive ftres culturg varias reddi, 3c. I have more largely taken 
Notice of Malpigbi's Anſwer, becauſe he therein ſhews his 
Opinion about the Tranſmutation of Vegetables, Via 
Malpig. Vit. p. 67 | ao 
So Mr. Lewenhoech, after his nice Obſervations of an Orange- 
Kernel, which he made to germinate in his Pocket, Sc. con- 
cludes, Thus we ſee, how ſmall a Particle, no bigger than a 
courſe Sand, (as the Plant is repreſented) is increaſed, &c. A 
plain Demonſlration, that the Plant, and all belonging to it, awas 
actually in the Seed, in the young Plant, its Body, Root, &c. 
Philoſ. Tranſ. No 287, See alſo Raii Cat. Cant. in Acer 
maj, from Dr. Highmore. But in all the Seeds which I have 
viewed, except the Maple, the Plant appears the plaineſt to 
the naked Eye, and alſo very elegant, in the Nax — 
2 2 8 atura 
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Year, how ſecurely, their Flower, Seed or Fruit 
is locked up all the Winter, together with their 
Leaves and Branches, in their Gems (&), ny well 
| „WC in db enced 
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Natura non obſervat magnitudinis proportianem inter ſemina 
& plantas ab iiſdem ortas, ita ut majus ſemen majorem ſempex 
froducat plantam, minus minorem. Sunt enim in genere herba- 
rum non pauca, quarum ſemina arborum nonnullarum ſeminibus 
220m dico ægualia ſunt, fed multo majora. Sic v. g. Semina 
Fabe, c. ſemina Ulmi, &c. multis vicibus magnitudine ſupe- 
art. Raii ubi ſupra, Il. 1. e. 13. | Ep 

Filicem reliquaſque Capillares herbas Semine carere Veteres 
25:rique prodidere ; quos etiam ſecuti ſunt & Recentioribus 
zronnulli, Dodonæus, & c. Alii e contra, Bauhinus, &c. 
Filices & congeneres ſpermatophoras efſe contendunt ; Partim quia 
 Hiftoria Creationis, Genel. ii. 12, &C. — Hanc ſententiam 
ver iſſimam efſe autopfia” convincit. Fredericus Cæſius, he 
faith, was the firſt that diſcovered theſe Seeds with the Help 
of a Microſcope. And ſince him, Mr. V. C. hath more criti- 
cally obſerved them. Among other Things obſerved by that 
ingenious Gentleman, are theſe, Pixidulz ſeu capſulæ ſemina 
continentes in fpleriſque hoc genus plantis perquam exili granulo 
arenæ vulgaris cineree plus duplo minores ſunt ; imò in non- 
aullis ſpeciebus vix tertiam quartamve arenulæ partem magni- 
tudine æquant, veſicularum quarundam annulis aut faſciolis 
evermiformibus obvolutarum ſpeciem exhibentes. Nonnullz ex bis 
veſficulis 100 circiter ſemina continere deprebendebantur 
adeò eximia parvitate ut nudo oculo prorſus ent inviſibilia, 
rec miſt microſcopis interventu detegi poſſent. O/munda 
Regalis, guæ aliis omnibus Filicis ſpeciebus mole -antecel- 
lit - vaſcula ſeminalia obtinet æqu cum reliquis congeneri- 
bas magnitudinis —— quorum immenſa & wiſum fugiens par- 
vitas cum magnitudine plantæ collata —— adeo nullam gerere 
proportionem invenietur, ut tantam plantam & tantillo ſemine pro- 
duci attentum obſervatorem merits in admirationem rapiat. 
Ray, ibid. I. 3. p. 132. This V. C. was Mr. Will. Cole, as he 
owneth in a letter I have now in my Hands of his to Mr. Ray, 
of Ofob. 18. 1684. | 

(kf) Fegetantium genus, ut debitam magnitudinem ſortiatur, 
& fue mortalitatis facturam ſucceſſiva prolis eductione reparet, 
flatis temporibus novas promit partes, ut tandem emergentes 
Uteri, recentes edant Soboles, Emanantes igitur à caule, cau- 
dice, ramis, & radicibus novellæ hujuſmodi partes, non illico 
laxatæ extenduntur, ſed compendio guodam ceagmentate intra 
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fenced and covered there with neat and cloſe Tu- 
nicks. And for ſuch as dare not ſo to expoſe them- 
ſelves, with what Safety are they preſerved under 
the Coverture of the Earth, in their Root ()), 
Seed (m), or Fruit, till invited out by the kindly 
| | Warmth 


- / 
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folii axillam cubantes, non parum ſubſiſtunt, Gemmæ appellan- 
tur, fc. And then that great Man goes on to ſhew the ad- 
mirable various Methods of Nature, in repoſiting in that 
little Compaſs, ſo large a Part of a Tree or Plant, the curious 
Structure of the Gems, the admirable Guard afforded them, 
and the Leaves, Flowers, and Seed contained in them, Oe. 
Of which having taken Notice before, I paſs over it now, 
and only refer to our Author Malpigbi, and Dr. Grew, in the 
Places cited in Note (/) and (g). 

()) Of Bulbozs, and a great many more, probably of the 
far greater Number of Perennial Roots of Herbs, as Arum, 
Rape-Crowfoot, &c. it is very obſervable, that their Root is 
annually renewed, or repaired out of the Trunk or Stalk it- 
ſelf; that is to ſay, the Bafis of the Stall continually, and 
by inſenfible Degrees deſcending below the Surface of the 
Earth, and hiding itſelf therein, is thus both in Nature, 
Place, and Office, changed into a true Root. So in Brown- 
*wort, the Baſis of the Stalk ſinking down by Degrees, till it 
lies under Ground, becomes the upper Part of the Root; 
and continuing ſtill to ſink, the next Year becomes the lower 
Part: And the next after that, rots away; a new Addition 
being ſtill yearly made out of the Stalk, as the elder Parts 
yearly rot away. Grew, fbid. I. 2. p. 59. ubi plura vid. 

(n) How ſafe and agreeable a Conſervatory the Earth is 
to Vegetables, more than any other, is manifeſt from their 
rotting, drying, or being render'd infecund in the Waters, or 
the Air; but in the Earth their Vigour is long preſerved. 
Thus Seeds particularly, Mr. Ray thinks, ſome may proba- 
bly retain their Fecundity for ten Years, and others loſe it in 
five ; but, ſaith he, Ia terre gremio latitantia, quamwvis tot 
caloris, frigoris, humoris & ficcitatis varietatibus ibidem ob- 
noæxia, diutigs tamen (ut puto) fertilitatem ſuam tuentur quam 
ab hominibas dili genti ſim? cuſtadita ; nam & ego & alit ante 
me multi obſeruarunt Sinapeos vim magnam enatam in agge- 
ribus fofſſarum recens factis inque areis gramineis effoſſſs, ubi 
poſt hominum memoriam nulla unquam Sinapeos ſeges ſuccreve- 
rat. Duam tamen non ſpont? ortam ſuſpicor, ſed 6 ſeminibus 
in terra per tot annos refiduis etiam prolificis, Ray. Hiſt. Pl. 
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212 Flowers and Seed of Vegetables. Book X. 
Warmth of the Spring! And when the whole Ve- 
getable Race is thus called out, it is very pretty to 
obſerve the Methods of Nature in guarding thoſe 
inſenſitive Creatures againſt Harms and Inconve- 
niencies, by making ſome (for Inſtance) to lie down 
proſtrate, and others, to cloſe themſelves up (u) 
UP the Touch of Animals, and the moſt to ſhut 
their Flowers, their Down (o), or other their 
like Guard, upon the Cloſe and Cool of the Even- 
ing, by Means of Rain, or other Matters that gy = 
be prejudicial to the tender Seed. 

And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſſipating and ſowing it, ſome being, for this End, 
winged with light Down, or Wings, to be con- 


veyed about by the Winds; others being laid in 
claſtick, 


4 — 


» 


ls) Plante nonnullæ A n V. erb dictæ, . 
tioribus Vivæ, & Senfitive, & Mimeſæ, baud obſcura ſensis 
indicia produnt ; fiquidem folia earum manu aut baculo tata, 
 & Ppaululum compreſſa, pleno etiam meridie, ſplendente Sole, illico 
fe contrahunt; in nonnmllis etiam ſpeciebus cauliculi tenervores 
concidunt & velut 1 guod idem ab are frigidiore 
2 patiuntur. Ray Hiſt Pl. T4: L118. App. S. 2. 


78. | 

Tag oY 2 _ obſerved that many, if not moſt Vegetables, do 
expand their Flowers, Down, &c. in warm, Sun-ſhiny Wea- 
ther, and again cloſe them towards Evening, or in Rain, &c. 
eſpecially at the Beginning of Flowering, when the Seed is 
young and tender; as is manifeſt in the Down of Dandelion, 
and other Downs; and eminently ia the Flowers of Pimpernel; 
the opening and ſhutting of which, are the Countryman's 
Weather-wiſer ; whereby, Gerard faith, ke foretelleth what 
Weather ſhall follow the next Day; for, ſaith he, JF the 
Flewers be cloſe fut up. it betckeneth Rain and foul Weather ; 
contrarzwiſe, if they be —— abroad, fair Weather. Ger. Herb. 
B. 2.c. 18 
1 Ef.S& alia ſarbor in Tylis] femilrs, Feliefe or tamen, roſeigue 
Faris; quem nottu comprimens, aperire incipit Solis exortu, me- 
ridie expandit, Incolæ dormire cam dicunt, Plin. Nat. Hiſt. 
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Book X. Flowers and Seed of Vegetables. 415 
elaſtick, ſpringy Caſes, that when they burſt and 
crack, dart their Seed at convenient Diſtances, 
performing thereby the Part of a good Husband- 
man (p); others by their agreeable Taſte and 
. | Smell, 


— — 


- 


(p) So foon as the Seed is ripe, Nature taketh ſeveral Me- 
thads for its being duly Sown; not only in the opening of the 
Uterus, but alſo in the Make of the Seed itſelf. For, firſt, The 
| Seeds of many Plants, which affect a peculiar Soil or Seat, as of 

Arum, Poppy, &c. are heavy and ſmall enough, without far- 
ther Care, to fall direftly down into the Ground. But if they 
are ſo large and light, as to be expoſed to the Wind, they are 
often furniſhed with one or more Hooks, to ſtay them from firaying 
too far from their proper Plate o the Seeds of Avens haue 
one fingle Hook ; . theſe of Agrimony and Gooſegraſs, many ; 
both the former lowing a warm Bank; the latter, an Hedge for 
its Support. On the contrary, many Seeds are furniſhed with 
Wings or Feathers; partly with the Help of Wind to carry 
them, when ripe, from off the Plant, as of Aſh, xc. a 
partly to enable them to make their Flight more or leſs abroad, 
that fo they may not, by falling together, come up too thick; aud 
that if one ſhould miſs a good Soil or Bed, another may hit. So 
the Kernels of Pine have Wings -yet fbor t——————<vhberecby 
they fly not into the Air, but only flutter upon the Ground. But 
thoſe of Typha, Dandelion, and mof of the pappous Kind 
have long numerous Feathers, by which they are wafted every 
May. Again, there are Seeds æubich are ſcatter'd not jc 
ing abroad, but by being tither ſpirted or flung away. The 
firſt of thoſe are Wioed:-forrel, which having a running Root, 

Nature ſees fit to ſow the Steds at ſome Diflance. The d. ing 

ef which is effected by a white furdy Cover, of a tendinous or 
ſpringy Nature. _———Th;js Cover, ſo ſoon as it begins to dry, 
burſis open on one Side, in an Inflant, and is wialently turn d 
Infide outward 2 fo ſmartly tkrews off the Seed. The 
Seeds of Harts-tongue is flung or fbit away ————— ——by the 
curious Contrivance f the Seed-caſe, us in Codded Afmart, 
only there the Spring moves and curls inward, but here outwcard, 


* 


viz. Every Seed caſe— is of a ſpherick Figure, and girded 
about with a flurdy Spring. — The Surface of the Spring 
reſembles a fine Streu. -So ſoon a5— this Spring is be- 


come flark enough, it ſuddenly breaks the Caſe into two Halves, 
like two little Cups, and ſo ſlings the Seed. Grew, ib. p. 199. 
and in Tab. 72. all theſe admirable Artifices are handiomely 
repreſented. ; 7 
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414 Flowers and Seed of Vegetables. Book X. 
Smell, and ſalutary Nature, inviting themſelves to 

be ſwallowed, and carried about by the Birds, and 
thereby alſo fertilized by paſſing through their Bo- 


dies 5 


— ” 


uin fi quantitas modica ſeminum (Filicis Phyllitidis quo- 
que) 4 foliis in ſubjectam charts nundæ.— ſebedam decu- 
tiatur, detergaturve, &  deinde in acervum converratur, veficu- 
larum ſeminalium plurimis und diffilientibus, & fibi invicem 
allifis, acervulus warie moveri 2 partes videbitur, non ſecus 
ac fi Syrenibus aut iſtiuſmodi beſtiolis repletus efſet quin 
ft locus tranguillus fit, aure proximè admotd, crepitantium in- 
ter rumpendum vaſculorum ſonitus —— percipietur ; & fs mi- 
croſcopio chartam aculis oberres, ſemina per eam undique ſparſa, 
& S: i notabilem ab acervo diſtantiam prejecta comperies. Ray 
ibid. p. 132. | | : | 
7 L admirable Contriwance of Nature, in this Plant, is moſt 
plain: For the Seed-Vefſels being the beſt Preſerver of the Seed, 
"tis there kept from the Injuries of Air and Earth, till it be 
rainy, when it is a proper Time for it to grow, and then it is 
thrown round the Earth, as Grain by a Raul Sever. —— 
When any Wet touches the End of the Seed-Vefſels, with a ſmart 
Noiſe and ſudden Leap it opens itſelf, and with a Spring ſcatters 
its Seed to a pretty Diftance round it, where it grows. Dr. Sloane 
Voy. to Jamaica, p. 150. of the Gentianella flore cœruleo, &c. 
or Spirit. Leaf. 8 | | 
The Plants of the Cardamine- Family, and many others, may 
be added here, whoſe Cods fly open, and dart out their Seed, 
upon a ſmall Touch of the Hand. But the moſt remarkable 
Inſtance is in the Cardamine impatiens, Cujus Siliguæ (ſaith 
Mr, Ray) wel leviter tactæ, aftuium tjaculantur [Semina] imo 
guod longe mirabilius videtur, etfi filiquas non tetigeris, fi tamen 
manum velut tacturus proximè admoveas, 'ſemina in appropin- 
guantem evibrabunt; quod tum Mori ſonus ſe ſæpius expertum 
Jeribit, tum Fobnſtonus apud Gerardum verum efſe affirmat. Hiſt. 
eo. 3 8 
Neither is this Proviſion made only for Land-Vegetables, 
but for ſuch alſo as grow in the Sea. Of which J ſhall give 
an Inſtance from my before-commended Friend, Dr. Sloane: 
At to "x Fuci, their Seed hath been mo d, _ fhew'd 
me ffinf, the Induſiry of the ingenious Herbarift, Mr. Sam. 
Doody, E ound ntl of this Kind, ſolid 4 * 
Rifings, in do Seaſons, wherein were lodged ſeveral round 
Seeds, as big as Muſtard-Seed, which, when rife, the out- 
ward Membrane of the Tubercle breaking, leaveth the Seed to 
Hloat up and down with the Waves, The Seed coming near 
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dies (2); and others not thus taken Care of, do 
many of them by their Uſefulneſs in human Late, 
invite the Husbandman and Gardiner carefully to 

ſow and nurſe them up. 1527 


8 * + 3 , " * 
1 


11 


Stones, or any ſolid Foundation, by meant of a Muci Ar it car- 
ries auith it, flicks to them, and ſhoots forth Ligulæ with Branches, 
and in Time comes to its Perfection and Magnitude. Sloan Voy. 
Jamaica, p. 60. | i 
But altho* Mr. Dacdy had hinted, and conjectured at the 
Thing, yet the firſt that diſcovered the Seeds in Fuci, was 
the before-commended Dr. Tancred Robinſon ; as may be ſeem 
by comparing what Mr. Ray ſaith in his Syaopſ. Stirp Brit. f. 6. 
with his Append, Hift. p. 1849. Beſides which Fuci, the Dr. 
tells me, he obſerved Veſſels and Seed in Caralloid Shrubs, as 
alſo in ſeveral Fungi, not only in the Species of Crepitus Luþi, 
but alſo between the Lame//z of other Species, and in that 
ſubterraneous Kind call'd Truffles, whoſe Seed and Veſlels 
open in the Cortex, at ſome Seaſons he 41aith, like that of 
Mallows in Shape. „ „ 
As to the Crepitus Lupi, I have more than once examined 
their Powder, with thoſe excellent Microſcopes of Mr. Wil- 
fon's Make: But the molt ſatisfactory View Mr. Yil/on him- 
ſelf gave me; by which I. found the Seeds to be fo many 
exceeding ſmall Puf-Balls, with round Heads, and longer 
than ordinary ſharp-pointed Stalks, as if made on purpole to 
prick eaſily into the Ground. Theſe Seeds are intermix'd 
with much duſty Matter, and become hurtful to the Eyes, 
probably by their ſharp Stalks pricking and wounding that 
tender Organ. | 7 BG | 
(2) The antient Naturaliſts do generally agree, that M- 
ſeltoe is propagated by its Seeds carried about by, and paſſing 
through the Body of Birds. Thus Theophraſins de Can. 
Plant. 1 2. c. 24. To J aro ons sert, &C. Initium Vers 
a paſiu avium ; ———2uippe Viſco detracto confetioque in al. 
weis, quod frigidiſſimum eft, ſemen cum excremento purum di- 
mittitur, & fact mutatione aliguã in arbore Stercoris cams 
pullulat, erumpitque, Ec. So alſo Pliny ſaith, viz. Omnins 
autem ſatum ¶ Viſcum] nulla modo naſcitur, nec niſi per al- 
vum Avium redditum, maxim? Palumbis ac Turdi, Hac oft 
natura, ut mſi maturatum in ventre Avium, non frovenat. 
Plin. N. H. I. 16. c. 44. Whether what Theophraſius and 
Pliny affirm, be conducive to the better fertilizing the Seeds 
of Mifſeltoe, I know not; but that it is not of abſolute Ne- 
ceſſity, I can affirm upon mine own Experience, having "= 
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416 - Flowers and Seed of Vegetables. Book X. 
Jo this fo fingular a Care about the Propaga- 
tion and Conſervation of the Species of Vegeta- 


bles, I might add the nice Proviſion that is made 
for their Support and Aid, in ſtanding and grow- 


Ang, that they may keep their Heads above Ground, 


and nt be rotted and ſpoiled in the Earth them- 
ſelves, nor thereby annoy us; but, on the contrary, 


— 


the Seeds germinate, even in the Bark of Oak. But altho 
they ſhot above an Inch, and, ſeem'd to root in the Tree, yet 
they came to nothing, whether deftroy'd by Ants, &c. which 
I ſuſpected, or whether diſagreeing with the Oak, I know not. 
But I ſince find the Matter put out of doubt by Mr. Docay; 
which ſee in Mr. Ray's Hift. Plant. App. p. 1919. 
Nutmegs are faid to be fertilized after the ſame Manner, a: 
Tavernier ſaith was confirmed to him by Perſons that lived 
many Years in thoſe Parts; whoſe Relation was: The Nut- 
meg being ripe, ſeveral Birds come from the Iſlands toward 
the South, and devour it whole, but are forced to throw it 
up again, before it be digeſted: And that the Nutmeg, then 
beſmear'd with a viſcous Matter, falling to the Ground, takes 
Root, and produces a Tree, which would never thrive, was 
it planted. Tavern. of the Commad. of the G. Mogul. And 
Monſieur Theverot, in his Travels to the Indies, gives this 
Account : The Tree is produced after this Manner ; there is a 
Kind of Birds in the Iſland, that having pick'd off the green 
_ Huſk, ſwallow the Nuts, which having been ſome Time in 
their Stomach, they void by the ordinary Way; and they fail 
not to take rooting in the Place where they fall, and in Time 


grow up to a Tree. This Bird is ſhaped like a Cackow ; and 


the Dutch prohibit their Subjects, under Pain of Death, to kill 
any of them. Vide Sir T. Pope-Blunt's Nat. Hit. 
But Mr. Ray gives a ſomewhat different Account: Hunc 
fructum [Nucem Moſchatam] variæ quidem aves depaſcuntur, 
fed maxim? Columbæ genus album & farvun, que dehiſcente 
nucamento, illectæ ſuavitate Macis, hunc cum Nuce eripiunt & 
devorant, nec niſi replets ingluvie capaciſſima ſaginam deſerunt. 
Neftrates ibi mercatores Columbis iſtis Nut- eaters five Nucivoris 
nomen inpoſuerunt. Quas autem vorant Nuces, poſt inte gra, 
per alwum reddunt. Reddite citius deinde germinant utpote 
præmaceratæ fervore Ventriculi. Arbores inde nate ceu præco- 
ciores, facile ſunt corruptioni obnoxiæ fructumque ferunt ceteris 
multo wiliorem, & hac causa neglectum incolis contemtumgue, 
præter Macin, quem ad adulterandum meliorem adhibent. Ray 


_ Hiſt. Pl. I. 27. c. 4. | 
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Book X. Flowers and Seed of Vegetables. 417 
miniſter to all their Ends, and our Uſes; to afford 
us Houſes, Utenfils, Food (7), Phyſick, Cloathing, 
yea, Diverſion too, by the Beauty of their Looks, 
by the Fragrancy of their Smell, by creating us 
. Pleaſant Shades againſt the ſcorching Beams of Sum- 
mer, and ſkreening us againſt the piercing Winds, 
and Cold of Winter (5). =. 

And it is very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in ſuch as ſtand by their own 
Strength, and ſuch as need the Help of others. 
In ſuch as ſtand by their own Strength, it is by 
| | Means 


** n 


ha. 4 


(r) Arbores blandioribus fruge ſuccis hominem mitigavere. Ex 
iis recreans membra Olei liquor, vireſque potus Vini; tot deni- 
gue ſapores annui ſponte verientes: & menſæ depugnetur licee 
earum cauſa cum feris, & paſti naufragorum corporibus piſces 
expetantur, etiamnum tamen ſecunde. Mille præterea ſunt uſus 
earum, fine quibus vita degi non pofſit. Arbore ſulcamus ma- 
ria, terraſque edmovemus, arbore exedificamus tecta. Plin. Nat. 
Hi, LM $4 | 5 | ; 

(s) Plantarum Uſus latifjim? patet, & in omni vitæ parte 
occurrit, Sine illis laute, fine illis commode non wivitur, at nec 
vivitur omnino : Quæcungue ad victum neceſſaria ſunt, guæcungue 
ad delicias faciunt, è locupletiſſimo ſus penu abunde ſubminiſtrant. 
Quanto ex iis menſa innocentior. mundior, ſalubrior quam ex 
Arimalium cede & laniena? Homo certe naturd Animal car. 
nivorum non efl; nullis ad prædam & rapinam armis in- 
Hructum, non dentibus exertis & ſerratis, non unguibus aduncis. 
Manus ad fructus colligendos, dentes ad mandendos comparati. 
Non legimus ei ante Diluvium carnes ad eſum conceſſas. At non 
victum tantium nobis ſuppeditant, ſed & Veſtitum, & Medici 
nam & Domicilia aliaque edificia, & Navigia, & Supellectilem, 
& Focum, & Oblectamenta Senſuum Animigue: Ex his nari- 
bus odoramenta & ſuffumigia parantur. Horum floris inenar- 
rabili colorum & Schematum warietate, & elegantia, oculos 
exvilarant, ſuaviſſima odorum quos expirant fragrantia ſpiritus re- 
creant, Horum fructus gulæ illecebræ menſas ſecundas inſtruunt, 
& languentem appetitum excitant, Taceo virorum amani//imum 
eculis amicum, quem per prata paſcua agros, /ylvas ſpatiantibus 
objiciunt, & umbras quas contra ejlum & ſolis arderes præbent. 


Ray. b. Li. ©. 24. Po 40 - 
| Ee (c) All 


Means of the ſtronger and more ligneous Parts, 
(equivalent to the Bones in Animals,) being made 
not inflexible, as Bones; becauſe they would then 
be apt to break; but of a yielding elaſtick Nature, 
to eſcape and dodge the Violence of the Winds ; 
and by Means alſo of the Branches ſpreading hand- 
ſomely and commodiouſly about, at an Angle of 


about 45 gr. by which Means they equally fill up, 


and at the fame Time make an Aquilibration of 
the Top (). 

And? as for ſuch Vegetables as are weak, and 
not able to ſupport themſelves, *tis a wonderful 
Faculty they have, ſo readily and naturally to make 
Uſe of the Help of their Neighbours, embracing 
and climbing up upon them (z), and ufing them 

Ty | as 


** 4. _ — 


() All Vegetables of a tall and ſpreading Growth, ſeem to 
have a natural Tendency to a hemiſpherical Dilation, but ge- 


perally confine their Spreading within an Angle of go gr. as 


being the moſt becoming and ufefu} Diſpoſition of its Parts 
and Branches. Now the ſhorteſt Way to give a molt graceful 
and uſeful filling to that Space of dilating and ſpreading out, 
is to proceed in tirait Lines, and to diſpoſe of thoſe Lines, in 
a Variety of Parallels, 22 And to do that in a quad rantal 
Space, &c. there appears but one Way poſſible, and that is, 
to form all the Interſections, which the Sboots and Branches 
make, with Angles of 45 gr. only. And I dare appeal to all, 
if it be not in this Manner, almoſt to a Nicety obſerved by 
Nature, Sc. A viſible Argument that the plaſtick Capacities 
of Matter are governed and diſpoſed by. an All-wiſe and 
Infinite Agent, the native Strifineſſes and Regularities of them, 
i plainly ſhewing from whoſe Hand they come. Account of the 
Origine and Format. © Fof. Shells, &. Print. Lond. 1705. 
38, 41. 

(x) $ ag Hedera, ſurculi & rami hinc inde clawiculos, guafs 


radiculas emittunt, que parietibus, wel occurrentibus arboribus 


veluti digitis firmantur, & in altum ſuſpenduntur. Hujuſmodi ' 


ragdicule ſubrotundæ ſunt, & pilis cooperiuntur ; & quod mi. 
rum efi, glutinojum fundunt bumorem, ſeu Terebinthinam, qua 
are lapidibus. noctuntur & agęlutinantur. Non minori in- 
aii tia Nature atitur in Vite Caradenſi, Sc. The — 

3 an 
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Book X. The Support of Vegetables.” Arg 
as Crutches to their feeble Bodies: Some by their 
odd convolving Faculty, by twiſting themſelves, like 
a Screw about others ; ſome advancing. themſelves, 
by catching and holding with their curious Claſpers 
and Tendrels, equivalent to the Hands; ſome by 
triking in their rooty Feet; and others by the 
£miſſion of a natural Glue, cloſely and firmly ad- 
hering to ſomething or other that adminiſters ſuffi- 
_ cient Support unto them. All which various Me- 
thods being ſo nicely accommodated to the Indigen- 
cies of thoſe helpleſs Vegetables, and not to be met 
with in any beſides, is a manifeſt Indication of 
their being the Contrivance and Work of the Cre- 
ator, and that his infinite Wiſdom and Care conde- 
ſcends, even to the Service, and well-being of the 
meaneſt, moſt weak, and helpleſs inſenſitive Parts 
of the Creation. | "eg 
| In 


* N *. 


and curious Make of whoſe Tendrels and their Feet, ſee in the 
illuſtrious Author, Malpig. de Capreolis, &c. p. 48. BE 

Claſpers are of a Compound Nature, between that of a 
Root and a Trunk. Their Uſe is ſometimes for Support only ; 
as in the Claſpers of Vines, Briony Sc. whoſe Branches be- 
ing long, ſlender, and fragile, would fall by their own Weight, 
and that of their Fruit; but theſe Claſpers taking hold of 
any thing that is at hand ; which they do by a natural Cir- 
cumvolution which they have; (thoſe of Briony have a re- 
trograde Motion about every third Circle, in the Form of a 
double Claſp ; ſo that if they miſs one Way, they may catch 
the other.) Sometimes the Uſe of Claſpers is alſo for a 
Supply, as in the Trunk Roots of Ivy ; which being a Plant 
that mounts very high, and being of a cloſer and more com- 
pact Subſtance than that of Vines, the Sap would not be ſuffi- 
ciently ſupplied to the upper Sprouts, unleſs theſe afliſted the 
Mother-Root ; but theſe ſerve alſo for Support too. Some- 
times alſo they ſerve for Stabiliment, Propagation, and Shade; 
for the firſt of theſe ſerve the Claſpers of Cucumbers ; for the 
ſecond, thoſe, or rather the Trunk-Roots of Chamomi/ ; and 
for all three the Trunk.Roots of Strawberries, Harris Lex. 


Tech. in verb, Claſpirs. 
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420 Pegetables peculiarly Uſeful. Book X. 
In the Jaſt Place, to the Uſes already hinted 
at, I might add a large Catalogue of ſuch among 
Vegetables, as are of peculiar Uſe and Service to 
the World, and ſeem to be deſign'd as *twere on 
Purpoſe, by the moſt merciful Creator, for the 
Good of Man, or other Creaturg, (w). Among 
Grain, I might name the great Fertility (x) of 
ſuch as ſerves for Bread, the eaſy Culture and Pro- 
Pagation thereof, and the Agreement of every Soil 
and Climate to it. Among Trees, and Plants, I 
might inſtance in ſome that ſeem to be deſign'd, 
as *twere, on Purpoſe, for almoſt every. Ule (y), 
N and 


ä 5 8 


— — 


(w) Vegetables afford not only Food to Irrationals, but 
alſo Phyfick, if it be true which riſbotle ſaith, and after him 
Pliny; which latter, in his 8th Boat. Chap. 27. ſpecifies divers 
Plants made uſe of as Specificks, by divers, both Beaſts and 
Birds: As Dittany by wounded Deer; Celandine by Swallows, 
to cure the ſore Eyes of their Young, &c. And if the 
Reader hath a Mind to ſee more Inſtances of this Nature, 
(many of them fanciful enough,) he may conſult Merſenne 

in Gene/. p. 933. | DD, 

] See before, Book IV. Chap 11. Note (b). 

(y) Planta hæc unica [Aloe Americana] inguit Fr. Hernan- 
dex, quicquid vitæ effe poteſ neceſſarium preflare facile poteſt, [i 
efſet rebus humanis modus. Tota enim illa lignorum ſepiends- 
rumque agrorum uſum fprafiat, caules tignorum, folia verò 
tecta tegendi imbricum, | lancium : eorundem neruuli, & fibre 
eundem habent uſum ad linteamina, calceos, & veffimenta con- 
ficienda quem apud nos Linum, Cannabis, Grfſipium, &c. E 
mucronibus fiunt clawi, aculei, ſubulæ, quibus perforandis au- 
ribus, macerandi corporis gratia, Indis uti mos erat cum Dæ- 
monum wacarent culiui; item aciculæ, acus, tribuli militares | 
& raſtilla idonea pectendis ſubtegminibus. Preterea &@ ſucco | 
mananti, cujus chulſis germin'bus internis foliiſue tenerioribus 
cultis [Yztlinis] in mediam cavitatem, flillat planta, unica ad 
50 interdum amphoras (guad dicbu eft mirabile) Vina, Mel, A. 
cetum ac Saccharum parantur [The Methods of which he 
tells.]J Jdem fuccus menſes ciet, alvum lenit, Urinam evocat, 
Renes & Veſicam emundat. E radice guoque Refles frunt fir- 
mifſime. Craſſiores foliorum partes, truncuſque, decofla ſub 
terra, edendo ſunt apta, ſapiuntgue Citrea frufta ſaccharo 
condita: quin & wulnera recentia mire conglutinant, Folia 
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Book X. Vegetables peculiarly Uſeful. 421 
and Convenience; ſome to heal the moſt ſtubborn 
and dangerous Diſtempers (z), to alleviate and eaſe 
the Pains (aa) of our poor infirm Bodies, all the 
World over: And ſome deſigned for the peculiar 
Service and Good of particular Places, either to 
cure ſuch Dif. apers as are peculiar to them, by 
Tc | grow- 


„ 
—ä— 


guogue aſſa & affetto loco impoſita conuulſionem curant, ac dolo- 
wes lentunt (præcipus fi ſuccus ipſe calens bibatur) quamvis ab 
Indica proficiſcantur lue, ſenſum hebetant, atque torgorem inducunt. 
Radicis ſuccus Luem Veneream curat apud Indos, ut Dr. Palmer. 
Ray. ibid. I. 21. c. 7. See alſo Dr. Shane's Voyage to Fa- 
maica, p. 247. 

There are alſo two Sorts of Aloe beſides, mentioned by the 
ſame Dr. Sloane, one of which is made uſe of for Fiſhing- 
Lines, Bow-ſtrings, Stockings, and Hammocks. Another hath 
Leaves that hold Rain-water, to which Travellers, c. re- 
ſort to quench their Thirſt, in Scarcity of Wells, or Waters, 
in thoſe dry Countries. bid p. 249. i 

(z) For Inſtance here, I ſhall name the Cortex Peruvianus, 
which Dr. Morton calls Antidotus in levamen ærumnarum vitæ 
humane plurimarum divinitus concgſſa De Febr. Exer. v. c. 3. 
In Sanitatem Gentium proculdubio d Deo O. M. conditus. Cujus 
gratia, Arbor vitæ, ſigua alia, jure merito appellari potefl. Id. 
ib. c. 7. Ehen] quot convitiis Herculea & divina hæc Antidotus 
jactabatur? Ibid. | 
To this (if we may believe the Fphemer. German. Ann. 12. 
Obſer. 74. and ſome other Authors) we may add Trifo/ium 
Paludoſum, which is become the Panacea of the German and 
Northern Nations. | | 

(aa) Pro doloribus quibuſcunque ſedandis præſtantiſſimi ſemper 
uſus Opium habetar ; quamobrem meritd Nepenthe appellari ſolet, 
& remedium were divinum exiſtit. Et quidem ſatis mirari viæ 
poſſumus, guomodo urgente viſce/is aut membri cujuſpiam torturd 
infieni, & i N cruciatu, pharmacum hoc, incantamenti 
inſtar, levamen & ayanynoiar ſubitam, immò interdum abſque 
ſomno, aut ſaltem priùs quam advenerit, concedit. Porrò adbue 
magis flupendum eft, quod donec particulæ Opitiace operari, & 
potentiam ſuam narcoticam exerere continuant, immo etiam 
aliguamdiu poſi quam ſomnus finitur, ſumma allewatio, & indo- 
lentia in parte affect perſi. Wills, Phar. Rat. Par. 1. S. 7. 
cap. 1. ſect. 15. 
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422 Pegetables peculiarly uſeful, Book X. 
growing more plentifully there than elſewhere (35) , 
or elle to obviate ſome Inconvenience there, or to 
fupply ſome conſtant - Neceſſity, or Occaſion, not 
poſſible, or at leaſt not eaſy, to be ſupplied any 
other Way (cc). It is, for Inſtance, an admira- . 


ble Proviſion made for ſome Countries ſubject to 
Drought, 
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(bb) Tales Plantarum ſpecies in quacunyue regione à Deo cre- 
_ entur quales hominibus & animalibus ibidem natis maxime con- 
wentunt ; imo ex plantarum naſcentium frequentia ſe fere animad- 
wertere poſſe quibus morbis [endemii-] gue libet regio Julzetta it, 
feribit Salenander. Sic apud Danos, Friſios, Hollandos, quibus, 
: . fregquens, Cochlearia copiose proventt. Ray. Hiſt. Pl. 
3. f | 

To this may be added, #//zer's Obſervations concerning 
the Virtues of divers Things in his Obſervations de Vincetoxico 
Scrophularum remedio. F. Germ. T. 1. Obſ. 57. 

John Benorovinus, a Phyſician of Dort, may be here con- 
ſulted, who wrote a Book on Purpoſe to ſhew, that every 
Country hath every Thing ſerving to its Occaſions, and parti- 
cularly Remedies afforded to all the Diſtempers it is ſubject 
unto. See Benor. *Avrarxiuc. Batav. five Iutrod. ad Medic. in- 
digenam. 3 | | hens 

(cc) The Deſcription Dr. Sloane gives of the Wild Pine is, 
That its Leaves are chanelled, fit to catch and convey Water 
down into their Reſervatories: that theſe Reſervatories are ſo 
made as to hold much Water, and cloſe at Top when full, 
to hinder its Evaporation ; that theſe Plents grow. on the Arms 

of the Trees in the Woods every where [in thoſe Parts] as 
alſo on the Barks of their Trunks. And one Contrivance of 
Nature in this Vegetable, (he ſaith.) is very admirable. The 
Seed hath long and many Threads of Tomentum, not only that 
it may be carried every where by the Wind but alſo, 
that it may by thoſe Threads, when driven through the 
Boughs, be held faſt, and ſtick to the Arms, and extant Parts 
of the Barks of Trees. So ſoon as it Sprouts or Germinates, 
altho' it be on the under Part of a Bough ————— ts Leaves 
and Stalk riſe perpendicular, or trait up, becauſe if it had 
any other Poſition, the Ciſtern (before-mentioned, by which it 
is chiefly nouriſhed —) made of the hollow Leaves, could 
not hold Water, which is neceſſary for the Nouriſhment and 
Life of the Plant. —-—In Scarcity of Water, this Reſtrvatory 
is neceſſary and ſufficient, not only for the Plant itſelf, but 


likewiſe is very uſeful to Men, Birds, and all Sorts of Inſects, 
whither 
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Boar X. Vegetables peculiarly uſeful. 423 
Drought, that when the Waters every where 
fail, there are Vegetables which contain not only 
Moiſture enough to ſupply their own Vegetation 
and Wants, .but afford Drink alſo both to Man and 
other Creatures, in their great Extremities (dd); 


nt. 
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hither they come in Troops, and ſeldom go away without 
Refreſhment. Id. ib. p. 188. and Phil. Tran). No 251. where 
a Figure is of this notable Plant, as alſo in Lowthorp's Abridg. 
Vol. 2. p. 669. 7 25 
- The Mild Pine, fo called, c. hath Leaves that will hold 
a Pint and a half, or Quart of Rain- Water; and this Water 
refreſhes the Leaves, and nouriſhes the Root. When we 
find theſe Pines, we flick our Knives into the Leaves, juſt 
above the Root, and that lets out the Water, which we catch 
in our Hats, as J have done many Times to my great Relief. 
Dampier's Voy to Campeachy, Ch. 2. p. 56. 

| (dd) Nawarette tells us of a Tree called the Bejuca, which 
twires about other Trees, with its End hanging downwards; 
and that Travellers cut the Nib off it, and preſently a Spout 
of Water runs out from it, as clear as Cryſtal, enough, and 
to ſpare, for ſix or eight Men. Idrank (ſaith he.) to my Sa- 
tisfaction of it, found it cool and ſweet, and would drink it 
as often as I found it in my Way. It is a Juice and natural 
Water. It is the common Relief of the Herdſmen on the 
Mountains ; when they are thirſty, they iay hold on the Be- 
juco, and drink their Fill. Collect. of Vey. and Trav. Vol. 1. in 
the Suppl. to Navarette's Account of China, p. 3855. 

The Waterwith of Jamaica hath the {ame Uſes, concerning 
which, my before-commended Friend, Dr. Sloane, favoured 
me with this Account from his Original Papers: This Vim 
growing on dry Hills, in the Woods, where no Water is to be met 
with, its Trunk, if cut into Pieces two or three Yards long, and 
held by either End to the Mouth, afferds ſo plentifully a limpid, 
innocent, and refreſhing Water, or Sap, as gives neap Life to the 
droughty Traveller or Hunter, I hence this is very much cele- 
 brated ty all the Inhabitants of theſe Iſlands, as an immediate Gift 
of Providence to their diſtreſſed Condition. 

To this we may add what Mr. Ray takes Notice of con- 
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cerning the Birch Tree. Jr initiis Ver is anteguam folia prodiere, 


wulnerata dulcem ſuccum copioss effundit, quem fiti preſſi Paſtores 
in ſylvis ſepenumero potare ſolent. Nes etiam non ſemel eo li- 
quore recreati ſumus, cum herbarum gratia waſtas peragrawi- 
mus ſ5lvas, inquit Tragus, Raii Cat. Plant, circa Cantab. 


in Betula. | 
EEE Ee 4 and 
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424 ( Pegetables. © Book X. 
and a great deal more might be inſtanced in of a 
like Nature, and Things that bear ſuch plain Im- 
preſſes of the Divine Wiſdom and Care, that they 
manifeſt the Super- intendence of the Infinite Cre- 
ator. | 

Thus I have given a Sketch of another Branch 
of the Creation, which (altho* one of the meaneſt, 
yet) if it was accurately viewed, would abundantly 
manifeſt itſelf to be the Work of Go p. But be- 
cauſe I have been ſo long upon the other Parts, al- 
tho leſs than they deſerve, 1 muſt therefore con- 
tent myſelf with thoſe general Hints I have given; 
which may however ſerve as Specimens of what 
might have been more largely ſaid about this infe- 
rior Part of the animated Creation. 

As to the Inanimate Part, ſuch as Stones, Mine- 
rals, Earth, and ſuch- like, that which I have alrea- 
dy ſaid in the Beginning ſhall ſuffice. = 
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Practical Inferences from the fore- 
going SURVEY. 


- 


AVING in the preceding Books car- 
ried my Survey as far as I care at pre- 
ſent to engage myſelf, all that remain- 
eth, is to draw ſome Inferences from the 
EPS foregoing Scene of the Great Creator's 
Works, and ſo conclude this Part of my intended 

Work. 


c HA 1 
That God's Works are Great and Excellent. 


H E firſt Inference I ſhall make, ſhall be by way 
of Confirmation of the Text, That the Works 
of the Lord are great (a). And this is neceſſary to 
be obſerved, not againſt the Atheiſt only, but all 
other careleſs, incurious Obſervers of God's Works. 


Many 


bh — 


(a) Equidem ne laudare quidem ſatis pro merito poſſum ejus Sa- 
ientiam ac Potentiam, qui animalia fabricatus eft. Nam ejuſ- 
modi opera non Laudibus modo, verum etiam Hymnis ſunt majora, 
que priuſquam inſpexiſſemus, fieri non poſſe perſuaſum habeawus, 
conſpicati verò, falſas nos opinione fuiſſe comperimur. Galen. de 

Ulu Part. I. 7. e. 15. | OT 
Sn (5) Non 


R 2 
—— 
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426 God's Works are Great. Book XI. 
many of our uſeful Labours, and ſome of our beſt 
modern Books ſhall be condemned with only this 
Note of Reproach; That they are about trivial Mat- 
ters (2), hen i in Truth they are ingenious and no- 

ble Diſcoveries of the Works of GOD. And how . 
often will many own the World in General to be a a 
Manifeſtation of the Infinite Creator, but look up- 
on the ſeveral Parts thereof as only Toys and Tri- 
fles, ſcarce deſerving their Regard ? But in the fore. 
going (J may call it) tranſient View I have given of 
this lower, and moſt ſlighted Part of the Creation, I 
have, I hope, abundantly made out, that all the 
Works of the LoR p, from the moſt regarded, ad- 


mired, and praiſed, to the meaneſt and moſt lighted, 


are great and glorious Works, incomparably con- 
trived, and as admirably made, fitted up, and placed 
in the World. So far then are any of the Works of 
the Lo R p, (even thoſe eſteemed the meaneſt) from 
deſerving to be diſregarded, or contemned by us (c), 
that on the contrary they deſerve (as ſhall be ſhewn 
in the next Chapter) to be ſought out, enquired after, 
and carioufly, and diligently pried inio by us; as I have 
ſhewed the Word in the Text implies. 


(b) Non tamen pigere debet Lefores, ea intelligere, quemadmo- 
dum ne Naturam den piguit ea reipsa tfficere. Galen. ibid. 


L 11. fin. 
e) An igitur etiam quemadmodum Natura e 5 ejuſmod;, 


Jammd ratione ac providentia agere petuit, ita & nos imitari 


aliguando prfſemus * Ego verò eæiſtimo multis noſtrum ne id qui- 
dem pole, neque enim artem Naturæ exponunt: Eo enim modo 
emnrmna eam admirarentur, fin minus, eam Jelten non Viiuperarent, 


Galen. ibid. I. 10. c. 3. 


CHAP: - 
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That Gods Works ought to be enquired into, and 


that ſuch Enquiries are commendable. 


H E Creator doubtleſs did not beſtow ſo much 
: Curioſity, and exquiſite Workmanſhipand Skill 
upon his Creatures, to be looked upon with a care- 
leſs, incurious Eye, eſpecially to have them lighted 
or contemned; but to be admired by the rational 
Part of the World, to magnify his own Power, Wiſ- 
dom and Goodneſs, throughout all the World, and 
the Ages thereof. And therefore we may look upon 
it as a great Error, not to anſwer thoſe Ends of the 
infinite Creator, but rather to oppoſe and affront 
them. On the contrary, my Text commends GoD's 
Works, not only for being Great, but alſo approves 
of thoſe curious and ingenious Enquirers, that ſeek 
them out, or pry into them. And the more we pry in- 
to, and diſcover of them, the greater and more glo- 
rious we find them to be, the more worthy of, and 
the more expreſly to proclaim their great Creator. 
Commendable then are the Reſearches, which 
many amongſt us have, of late Years, made into 
the Works of Nature, more than hath been done in 
ſome Ages before. And therefore when we are 
asked, Cui Bono? To what Purpoſe ſuch Enquiries, 
ſuch Pains, ſuch Expence? The Anſwer is eaſy, It 
is to anſwer the Ends for which G op beſtowed ſo 
much Art, Wiſdom and Power abour them, as well 
as given us Senſes to view and ſurvey them; and an 
Underſtanding and Curioſity to ſearch into them: 


It is to follow and trace him, when and MT”: = 
: eads 


; 428 f God Works are manifeſt. Book XI. 


leads us, that we may ſee and admire his Handy- 
work ourſelves, and ſet it forth to others, that they 
may ſee, admire, and praiſe it alſo. I ſhall then con- 
clude this Inference with what Elibu recommends, 


Fob xxxvi. 24,.25. Remember that thou magnify bis 


Work, which Men behold, Every Man may ſee it, Men 


may behold it afar off. 


CHAP. III. 


That God's Works are manifeft to all- Whence 
the Unreaſonableneſs of Infidelity, = 


Tr HE concluding Words of the preceding Chap- 


ter ſuggeſts a third Inference, that the Works 
of Gop are ſo viſible to all the World, and 


withal ſuch manifeſt Indications of the Being and 


Attributes of the Infinite Creator, that they plainly 
argue the Vileneſs and Perverſeneſs of the Atheiſt, 


and leave him inexcuſable. For it is a Sign a Man 


is a wilful, perverſe Atheiſt, that will impute ſo 
glorious a Work, as the Creation is, to any Thing, 
yea, a mere Nothing, (as Chance is) rather than to 
Gop (a). It is a Sign the Man is wilfully blind, 

| | | | that 


(a) Galen having taken Notice of the neat Diſtribution of 
the Nerves to the Muſcles, and other Parts of the Face, cries 
out, Hæc enim fortune ſunt opera] Cæterum tum omnibus [parti - 


bus] immitti, tantoſque e fingulos | nervos] magnitudine, quanta 


particulæ erat neceſſe; haud ſcio an hominum fit ſobriorum ad For- 
tunam ofificem id rewvocare. Alioqui quid tandem erit, quod cum 
Providentia & Arte efficitur ? Omnino enim hoc ei contrarium eſſe 
debet, quad Caſu ac Fortuito it. And afterwards, Hæc quidem 
atque ejuſmodi Artis ſcil. ac Sapientiæ opera e dicemus, fi mods 
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that he is under the Power of the Devil, under the 


Government of Prejudice, Luſt, and Paſſion, not 


right Reaſon, that will not diſcern what every one 


can ſee, what every Man may behold afar off, even the 
__ Exiſtence and Attributes of the CREATOR from his 
Works. For as there is no Speech or Language where 


their Voice is not heard, their Line is gone out through all 


the Earth, and their Words to the End of the World: 
So all, even the barbarous Nations, that never 
heard of GO p, have from theſe his Works inferred 
the Exiſtence of a Deity, and paid their Homages 
to ſome Deity, altho* they have been under great 
Miſtakes in their Notions and Concluſions about 
Him. But however, this ſhews how naturally and 
univerſally all Mankind agree, in-deducing their Be- 
lief of a God from the Contemplation of his Works, 

or as even Epicurus himſelf, in Tully (6) ſaith, from 
a Notion that Nature itſelf hath imprinted upon the 


Minds of Men. For, ſaith he, what Nation is there, 


or what kind of Men, that without any Teaching or 

Inſtructions, have not a kind of Anticipation, or pre- 

conceived Notion of a Deity? 

An Atheilt therefore (if ever there was any ſuch) 

may juſtly be eſteemed a Monſter among rational 

Beings; a Thing hard to be met with in the 
| | whole 


— 


| Fortune tribuenda ſunt que ſunt contraria; fietque jam quod 

in proverbiis = Fludii ſurſum fluent; ſi opera que nullum 
habent neque ornamentum . neque rationem, neque modum. Artis 
e; contraria veròè Fortune duxerimus, &c. Galen. ubi ſupra, 
„I. | | ; : 

(2) Primam efſe Deos, quod in omnium animis, Sc. And a 
little after, Cam enim non inſtituto aliguo, aut more, aut lege fit 
opinio conſtituta, maneatque ad unum omnium firma conſenſio, in- 
telligi neceſſe eſt, efſe Deos, quoniam infitas eorum, vel potids inna- 
tas cognitiones, habemus. De quo autem omnium Natura conſentit, 


id verum efſe neceſſe ei. Ee igitur Deos confitendum eff, Cicer. 
de Nat. Deor. 1. 1. c. 16, 17. 


— 
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430 God's Works are manifeff, Book XI, 
whole Tribe of Mankind ; an Oppoſer of all the 
World (c); a Rebel againſt human Nature and 
| Reaſon, as well as againſt his Go D. 

But above all, monſtrous is this, or would be, in 
fuch as have heard of GoD, who have had the Be- 
nefit of the clear Goſpel- Revelation. And ſtill more 
monftrous this would be, in one Born and Baptized 
in the Chriſtian Church, that hath ſtudied Nature, 
and pried farther than others into' God's Works. 
For ſuch an one (if it be poſſible for ſuch to be) to 
deny the Exiſtence, - or any of the Attributes of 
_ Gop, would be a great Argument of the infinite 
| Inconvenience of thoſe Sins of Intemperance, Luſt, 
and Riot, that have made the Man abandon his 
Reaſon, his Senſes, yea, I had almoſt ſaid his very 
human Nature (4), to engage him thus to deny 
the Being of Go p. > 

So allo it is much the ſame monſtrous Infidelity, 
at leaſt betrays the ſame Atheiſtical Mind, to deny 
Gop's Providence, Care, and Government of the 
World, or (which is a Spawn of the ſame Epicurean 
Principles) to deny Final Cauſes (e) in God's Works 
of Creation; or with the Profane, in P/al. Ixxiii. 11. 


to ſay, How doth God know? And is there Knowledge 


— 


12 


* 


() The Atheiſt in denying a God, doth, as Plutarch ſaith, 
endeavour Immobilia movere, & bellum inferre non tan- 
tm longs tempori, ſed & multis hominibus, gentibus, & familiis, 
guat religiaſus Deorum cultus, guaſs diving furore correptas, tenuit. 
Plutar. de Iſide. | 3 

(4) See before, Note (5). 

(e) Galen having ſubſtantially refuted the Zpicurean Prin- 
ciples of Aſclepiades, by ſhewing his Ignorance in Anatomy 
and - Philoſophy, and by demonitrating all the Cauſes to be 
evidently in the Works of Nature, viz. Final, Efficient, Inflru- 
mental, Materia, and Formal Cauſes, concludes thus againſt 
his fortuitous Atoms, Ex guibus intelligi poteſt: Conditorem no- 
firum in formandis particulis unum hunc ſequi ſcopum, nempe ut 


guod melius eff eligat. Galen. de Uſu Part. I. 6, c. 13. 
| De 


) 


\ 


De Gubern. Dei. I. 4. p. 124. neo Libro; alſo 7. 14. 


Handing, who bad Eyes, and ſaw not, and had Ears, and 


Cn ap. IV. Fear and Obedience God's Due. 431 
in the moſt High? For, as the witty and eloquent 


Satvian ſaith (F), They that affirm nothing is ſeen by 


60 D, will, in all Probability, take away the Sub. 
» Nance, as well as Sight of God.- But what ſo great 


Madneſs, ſaith he, as ihat when a Man. doth not deny 
GOD to be the Creator of all Things, be ſhould deny bim 


o be the Governor of them? Or when he confeſſeth him 


to be the Maker, be ſhould ſay, GOD neglecteib what 
he hath ſo made? 5 


; % 
El ; . 
. 4 — 8 N 
n — — c —  w— DC. hes — — 
- * - 


„ — | 


d2005 S0000252572/5 000503030 750d0V 


CHAP. IV. 


That God's Works ought to excite us to Fear and 


Obedience to God. 


Ince the Works of the Creation are all of them 

ſo many Demonſtrations of the infinite Wiſdom 
and Power of God, they may ſerve to us as ſo many 
Arguments exciting us to the conſtant Fear of God, 
and to a ſteady, hearty Obedience to all his Laws. 
And thus we may make theſe Works as ſerviceable 
to our ſpiritual Intereſt, as they all are to our Life, 


and temporal Intereſt. For if whenever we ſee them, 


we would conſider that theſe are the Works of our 
infinite Lord and Maſter, to whom we are to be ac- 
countable for all our Thoughts, Words, and Works, 
and that in theſe we may ſee his infinite Power and 
Wiſdom ; this would check us in Sinning, and ex- 
cite us to ſerve and pleaſe him who is above all Con- 
troul, and who hath our Life and whole Happineſs 
in his Power. After this Manner Go p himſelf ar- 
gues with his own fooliſh People, and witvout Under- 


heard 


4 2 Thankfulneſs 7s God's Due, Book XI, 


beard not, Jer. v. 21, 22. Fear ye not me? ſaith the 


Lord : will ye not tremble at my Preſence, wwhich have 
placed the Sand for the Bound of the Sea, by a perpetual 


.» Decree, that it cannot paſs it; and though the Waves 
thereof loſs themſelves, yet can they not prevail; though 


they roar, yet can they not paſs over it? | | 
This was an Argument that the moſt ignorant, 
ſtupid Wretches could not but apprehend; that a 
Being that had ſo vaſt and unruly an Element, as the 
Sea, abſolutely at his Command, ought to be feared 


and obeyed, and that he ought to be conſidered as 
the Sovereign Lord of the World, on whom the 


World's Proſperity and Happineſs did wholly de- 
pend ; ver. 24. Neither ſay they in their Heart, let us 


aww fear the Lord our God, that giveth Rain, both the 
former and the latter in his Seaſon : He reſerveth unto 


us the appointed Weeks of the Harveſt. 


OCR COLLIE 


CHAT FT. 


That God's Work: ought to excite us to 
 Thankfulneſs. N 
S the Demonſtrations which Go Þ hath given 


of his infinite Power and Viſdom ſhould excite 
us to Fear and Obedience; ſo I ſhall ſhew in this 


Chapter, that the Demonſtrations which he hath 


given of his infinite Geodneſe in his Works, may ex- 
cite us to due Thankfulneſs and Praiſe. It appears 
throughout the foregoing Survey, what Kindneſs 
G op hath ſhewn to his Creatures in providing every 
Thing conducing to their Life, Proſperity, and Hap- 
pineſs (a); how they are all contrived and made as 

1 : | | he 


(2) Si pauca quis tibi dondfjet jugera, accefiſſe te diceres 


beneficium : immenſa terrarum lat“ patentium, ſpatia mnt _ 
| ee 


— 


CHAP. V. . Thankfiulneſs is God's Due. 433 
the beſt Manner, placed in the fitteſt Places of the 
World for their Habitation and Comfort; accouter'd 
in the beſt Manner, and accommodated with every, 
even all the minuteſt Things that may miniſter to 
their Health, Happineſs, Office, Occaſions, and Bu- 
ſineſs in the World, © | be 
Upon which Account, Thankfulneſs and Praiſe is 
ſo reaſonable, ſo juſt a Debt to the Creator, that the 
Pſalmiſt calleth upon all the Creatures to praiſe God, 
in P/alm cxlviii. Praiſe him all his Angels, Praiſe him 
all bis Hoſts; Sun, Moon, Stars of Light, Heavens of 
Heavens, and Waters above the Heavens. The Reaſon 
given for which is, ver. 5,6. For be commanded, and 
they were created; he hath alſo eſtabliſhed them for ever 
and ever; be hath made à Decree which they ſhall nat 
paſs. And not theſe Celeſtials alone, but the Crea- 
tures of the Earth and Waters too, even the Me- 
teors, Fire and Hail, Snow and Vapours, ſtormy Winds 
fulfilling bis Word, Yea, the very Mountains and Hills, 
Trees, Beaſts, and all Cattle, creeping Things, and flying 
Fowl. But in a particular Manner, all the Ranks 
and Orders, all the Ages and Sexes of Mankind are 
charged with this Duty; Let them praiſe the Name of 
the Lord, for his Name alone is excellent, his Glory is 
above the Earth and Heavens, ver. 139. P 
b | An 


r —_ 


e beneficium ? Si pecuniam tibi aliquis donaverit, ——beneficium 
wecabis : tot metalla defodit, tot flumina emiſit in æra, ſuper que 
decurrunt ſola aurum vehentia : argenti, æris, ferri immane pondus 
omnibus locis obrutum, cujus inveſtigandi tibi facultatem dedit, ——= 
negas te accepiſſe beneficium ? Si domus tibi donetur, in qua mar- 
moris aliquid reſplendeat, Ec. Num mediocre munus wocabis ? 
Ingens tibi domicilium, fine ullo incendii, aut ruinæ metu ſiruxit, 
in quo vides non tenues cruſtas —— ſed integras lapidis pretiaſiſimi 
moles, fc. negas te ullum munus accepiſſe ? Et cum ifla que 
habes magno Eſtimes, quod eft ingrati hominis, nulli debere te ju- 
dicas ? Unde tibi iſtum quem trahis ſpiritum ? Unde iſtam, per 
quam ductus vitæ tuæ diſponis atque ordinas, lucem Sc. Senec. 


nef, I. 4. c. 6. 
de Benef. 1. 4. c. 71 00 . 
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434 Homage and Worſhip Gods Due. Book XI. 
And great Reaſon there is we ſhould be excited 
to true and unfeigned Thankfulneſs and Praiſe (3) 
to this our great Benefactor, if we reflect upon what 
hath been ſhewn in the preceding Survey, that the 
Creator hath done for Mir Alone without any Re- 
rd to the reſt of the Creatures, which ſome have 
eld were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
Soul; the incomparable Conttivance, and curious 
Structure of our Body; and the Care and Caution 
taken for the Security and Happineſs of our State, 
and we ſhall find, that among the whole Race of 
Beings, Man hath eſpecial Reaſon to magnify the 
Creator's Goodneſs, and with ſuitable ardent Aﬀec- 
tions to be thankful unto, him. 8 8 | 
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(b) Tempe ſti vum tibi jam fuerit, gui in hiſce libris verſaris con- 
fiderare, in ntram Familiam recipi malis, Platonicamne ac Hip- 
pocraticam, & aliorum virorum, qui Nature opera mirantur; 
an eorum qui ea inſectantur, quod non per Pedes natura conflituit 
euere Excrementa. Of which having told a Story of an Ac- 
quaintance of his, that blamed Nature on this Account, he 
then goes on, At verò fi de hujn/modi pecudibus plura verba fecero, 
melioris mentis homines merito mihi forte ſuccenſcant, dicantgue me | 
polluere ſacrum ſermonem, quem ego CONDITORIS noſtri ve- 
rum Hymnum compono, exiſiimoque in eo veram efſe pietatem, 
ut fi noverim ipſe primus, deinde & aliis expoſuerim, quænam fit 
ipſius Sapientia, gue Virtus, quæ Bonitas. Quod enim cultu con- 
veniente exornaverit omnia, nulligue bona inviderit, id per feckiſſimæ 
Bonitatis ſpecimen efſe ſtatus; & hac quidem ratione ejus Bonitas 
Hymnis nobis eft celebranda. Hoc autem omne inveniſſe quo pacto 
omnia potiſſimum adornarentur, ſummæ Sapientiæ eft : effeciſſe au- 
* omnia, que voluit, Viriutis eft invictæ. Galen, de Uſu Part. 
J. 3. c. 10. ä | i . 
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That we ought to pay God all due Homage, and 
Morſbip, particularly that of the Lord's Day. 


OR a Concluſion of theſe Lectures, the laſt 
Thing l ſhall infer, from the foregoing Demon- 
ſtration of the Being and Attributes of Go p, ſhall 

be, that we ought to pay G 0D all that Homage and 
Worſhip which his Right of Creation and Dominion 
entitle him unto, and his great Mercies call for from 
us. And foraſmuch as the Creator appointed, from 
the very Creation, one Day in ſeven to his Service, 
it will not therefore be improper to ſay ſomething 
upon that Subject: And if I inſiſt ſomewhat parti- 
cularly and largely thereon, the Congruity thereof 
to the Deſign of theſe Lectures, and the foregoing 
Demonſtration, together with the too great Inadver- 
tency about, and Neglect of this antient, univerſal, 
and moſt reaſonable and neceſſary Duty, will, I 
hope, plead my Excuſe. But that I may ſay no 
more than is neceſſary on this Point, I ſhall confine 

myſelf to two Things; the Time God hath taken, 
and the Bufneſ5 then to be performed. 
I. The Time is one Day in ſeven, and one of the 
antienteſt Appointments it is, which G op gave to 
the World. For as ſoon as Gop had finiſhed 
his ſix Days Works of Creation, it is ſaid, Gen. ii. 
2, 3. He reſted on the ſeventh Day from all his Work 
which he had made, And GOD bleſſed the ſeventh 
Day, and ſan#ified it, becauſe that in it he had reſted 
from all bis Work, This SanCtification (a), and 


(a) wap Uſibus divinis accommodavit, & communi & profana 
uſu ſegregavit, in uſum ſacrum ad cultum Dei deflinavit. Kirch. 
Concord, p. 1336. Deſtinari ad aliguid, Sacrari, &c. Buxtort. 
in Verbo. | | 
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bleſſing the Seventh Day, was ſetting it apart, as a 
Day of Diſtinction from the reſt of the Week- 
Days, and appropriating it to Holy Uſes and Pur- 
poles, namely, the Commemoration of that Great 
Work of the Creation, and paying Homage and 
Worſhip to that Infinite Being, who was the Ef- 
fector of it. | ä . 

This Day, thus conſecrated from the Beginning, 
for the Celebration of the r x0ops yevioo, the 
World's Birth-Day, as Philo calls it, was probably 
in ſome Meaſure forgotten in the following wicked 
Ages, which God complains of, Gen. vi. 5. and fo 
after the Flood likewiſe. But after the Return out 
of Egypt, when Go ſettled the eib Polity, he 


was pleaſed to renew this Day, and to. eſtabliſh it 


for a perpetual ſtanding Law. And accordingly it 
was obſerved down to our Bleſſed Saviovuk's 
Time, countenanced, and ſtrictly obſerved, by our 


Great Lo R D and Maſter himſelf, and his Apo- 
ſtles and Diſciples, in and after his Time; and 


alcho* for good Reaſons the Day was changed 
by them, yet a ſeventh Day hath been conſtantly 


_ obſerved in all Ages of Chriſtianity, down to our 


reſent Time. 
Thus we have a Day appointed by Go p himſelf, 
and obſerved throughout all Ages, except ſome few 


perhaps, which deſerve not to be brought into 
Example. 


And a wiſe Deſignation of Time this is, well | 


| becoming the Divine Care and Precaution ; ſerving 
for the recruiting our Bodies, and diſpatching our 


Affairs, and at the ſame Time to keep up a Spiri- 
tual Temper of Mind. For by allowing fix Days 
to Labour, the Poor hath Time to earn his Bread, 


the Man of Buſineſs Time to diſpatch his Affairs, 


and every Man Time for the Work of his reſpec- | 
tive Calling. But had there been more, or all our 


Time allotted to Labour and Buſineſs, and none to 


reſt 
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Cn. VI. A ſeventh Day a wiſe Appointment. 437 
reſt and recruit, our Bodies and Spirits would have 
been too much fatigued and waſted, and our Minds 
have been too long engaged about worldly Matters, 
ſo as to have forgotten Divine Things. But the in- 
finitely wiſe Ruler of the World, having taken the 
ſeventh Part of our Time to his own Service hath 
E theſe Inconveniencies; hath given a Re- 
axation to ourſelves; and Eaſe and Refreſhment 
to our wearied Beaſts, to poor fatigued Slaves, and 
ſuch as are under the Bondages of avaritious, cruel 
Maſters. And this is one Reaſon Maſes gives of the 
Reſervation and Reſt on the Seventh Day, Deut. v. 
13, 14, 15. Six Days ſhalt thou labour, and do all thy 
Work, but the Seventh is the Sabbath of the LORD 
thy GOD; in it thou ſhalt not do any Work, thou, nor 
thy Children, Servants, Cattel, or Stranger, that 
thy Man- Servant and Maid- Servant may reſ as well 
as thou. Aud remember, that thou weoſkt a Servant, &c. 
therefore the LORD thhGOD commanded thee to 
keep the Sabbath-Day. That carnal, greedy People, 
ſo bent upon Gain, without ſuch a Precept, would 
have ſcarce fayoured their own Bodies, much leſs 
have had Mercy upon their poor Bondſmen and 
Beaſts ; but by this wiſe Proviſion, this great Burden 
was taken off. But on the other hand, as a longer 
Liberty would too much have robbed the Maſter's 
Time, and bred Idleneſs, fo by this wiſe Proviſion, 
of only one Day of Reſt, to ſix of Labour, that In- 
convenience was alſo prevented. 8 
Thus the wiſe Governour of the World, hath ta- 
ken Care for the Diſpatch of Buſineſs. But then as 
too long Engagement about worldly Matters, would 
take off Mens Minds from God and Divine Mat- 
ters, ſo by this Reſervation of every Seventh Day, 
that great Inconvenience is prevented alſo; all be- 
ing then bound to Worſhip their Great Lord and 
Maſter, to pay their Homages and Acknowledg- 
ments to their infinitely kind Benefactor; and, in a 
Ft 3 ; Word, 
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Word, to exerciſe themſelves in divine, religious 


Buſineſs, and ſo keep up that ſpiritual Temper of 
Mind, that a perpetual, or too long Application to 


the World would deſtroy. 


This, as it was a good Reaſon for the Order of 


a Sabbath to the Fews ; ſo is as good a Reaſon for 


our Saviour's Continuance of the like Time i in the 


Chriſtian Church. 

And a Law this is, becoming the infinitely wiſe 
Creator and Conſervator of the World; a Law, not 
only of great Uſe to the Perpetuating the Remem- 
brance of thoſe greateft of God's Mercies then 


commemorated, but alſo exactly adapted to the 


Life, Occaſions, and State of Man; of Man 
living in this, and a-kin to another World: A 
Law well calculated to the Diſpatch of our Af- 
fairs, without hurting our Bodies or Minds. And 
ſince the Law is ſo wiſe and good, we have great 
Reaſon then to practiſe carefully the Duties incum- 
bent upon us; which will fall under the Conſidera- 
tion of the 

IT. Thing I propoſed, the Buſineſs of the Day, 
which God hath reſerved to himſelf. And there are 
two Things enjoined in the Commandment, a CH a- 
nion from Labour and worldly Buſineſs ; and that we 


1 to keep the Day Holy. 
There muſt be a Ceſſation from worldly Bu- 


Gneſs, or a Reſt from Labour, as the Word Sab- 
bath (5) ſignifies. Six Days thou fhalt do all thy 


Work, but the Seventh is the Sabbath of the Lord thy 
GOD, (not thy Day, but his,) in which neither thou, 
ner any belonging to thee, ſhall do any Work. In which 


Injunction it is obſervable, how expreſs and particu- 


lar this Commandment is, more than others, in or- 


dering all Sorts of Perſons to ceaſe from Work. 


tt. 
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2. We muſt remember to keep ibe Day Hoh. 


Which Remembrance is another Thing alſo in this, 
more than in the other Commandments, and im- 


lies, | 
1/7, That there is great Danger of our forgetting, 


neglecting, or being hinder'd from keeping the Day 


Holy, either by the Infirmity and Carnality of our 
own Nature, or from the Avocations of the 


World. 


25, That the keeping it Holy, is a Duty of more 


than ordinary Conſequence and Neceſſity. And of 


greateſt Conſequence this is, 
Firſt, To perpetuate the Remembrance of thoſe 
grand Works of Gop commemorated on that 
Day; in the firſt Ages of the World, the Creation; 
in the middle Ages, the Creation and Delivery 
from Egypt; and under Chriſtianity, the Creation 
and Redemption by Chrift. Which Mercies, with- 
out ſuch frequent Occaſions, would be ready to be 


forgotten, or diſregarded, in ſo long a Tract of 


Time, as the World hath already ſtood, and may, 
by God's Mercy ſtill ftand. | 
Secondly, To keep up a ſpiritual Temper of Mind, 
by thoſe frequent weekly Ft of Religion, as 
hath been already mention'd. 5 
Thirdly, To procure Go p's Bleſſing upon the 


Labours and Buſineſs of our fix Days, which we can 


never expect ſhould be proſperous, if we are negli- 
gent of Go p's Time. For how can we expect 
Go p's Bleſſing upon a Week ſo ill begun, with 
a Neglect, or Abuſe of Gop's firſt Day? And 
therefore if we become unproſperous in the World; 
if Loſſes, Troubles, or Dangers befall us, let us re- 
flect how we have ſpent the Lord's Day; whether 
we have not wholly neglected it, or abuſed it in Riot, 


or made it a Day for taking Journeys, for more 


private Buſineſs, and leſs ſcandalous Labour, as the 


Cuſtom of tua many is. 


Ff4 | Thus 
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440 Lord's Day bow to be celebrated. Book XI. 
Thus having ſhewn what Reaſon there is to re- 
member to keep Holy the Day dedicated to Gop, 
I ſhall conſider how we are to keep it Holy, and 
ſo conclude. Now the Way to keep it Holy, is not 
by bare reſting from Work; for that, as a Father | 
faith, is Sabbatum Boum & Aſinorum, a Sabbath of '" 
Beaſts : But holy Acts are the proper Buſineſs for a 
Holy Day, celebrated by rational Beings. Among 
all which, the grand, principal, and moſt univerſal- 
ly practis'd, is the Publick Worſhip of G OD, the aſ- 
ſembling at the Publick Place of his Worſhip, to pay 
(with our Fellow- Creatures) our Homages, Thanks, 
and Praiſes to the infinite Creator and Redeemer of 
the World. This, as it is the moſt reaſonable Ser- 
vice, and proper Buſineſs for this Day, ſo is what 
hath been the Practice of all Ages. It was as early 
as Cain and Abel's Days, Gen. iv. 3. what was prac- 
tiſed by religious Perſons in the following Ages, till 
the giving of the Law; and at the giving of That, 
God was pleaſed to order Places, and his particular 
Worſhip, as well as the Seventh Day. The Taber- 
nacle and Temple were appointed by God's expreſs 
Command; beſides which, there were Synagogues all 
over the Nation; ſo that in our Saviour's Time, eve- 
ry great Town, or Village, had one, or more in it, | 
and Feruſalem 460, or more (c). : 
The Worſhip of theſe places, our Bleſſed S A- 
VIOUR was a conſtant and diligent Frequenter of. 
It is ſaid, He went about all th: Cities and Villages, 
Teaching in their Synagogues, and Preaching, and Heal- 
ing, &c. Mat. ix. 35. And St. Luke reporteth it as 
his conſtant Cuſtom and Practice, Lake iv. 16. And 
as his Cuſtom was, he went into the Synagogue on the 
Sabbatb-Day. 1 | 
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(c) See Lightfort's Works, Vol. 2. p. 35, and 646. 


Having 
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it is not neceſſary I ſhould ſay much of the Practice 
of his Apoſtles, and the following purer Ages of Chri- 
ſtianity, who, in ſhort, as their Duty was, diligent- 


Neceſſity did detain them; and if Sick, or in Priſon, or 


_ Fences, nolight Excuſes, were then admitted for any one's 
Matter of 1 which Men have in their 


Ar OR, a Right of Sovereignty we pay him. And 


Having thus mention'd the Practice of CHRIST, 


ly follow'd their great Maſter's Example. They did 
not think it enough to read and pray, and praiſe God at 
Home, but made Conſcience of appearing in the Publick 
Aſſemblies, from which nothing but Sickneſs and abſolute 


under Baniſhment, nothing troubled them more, than that 
they could not come to Church, and join their Devotions to 
the common Services. If Perſecution at any Time forced 
them to keep a little Cloſe, yet no ſooner was there the 
leaſt Mitigation, but they preſently return'd to their open 
Duty, and publickly met all together. No trivial Pre- 


Abſence from the Congregation, but according to the Merit 
of the Cauſe, ſevere Cenſures were paſs'd upon them, &c. 
to expreſs it in the Words of one of our beſt Anti- 


quaries (d). : 
The Publick Worlhip of Gor then, is not a 


own Power to do, or omit, as they pleaſe ; neither 
is it enough to read, pray, or praiſe God at Home, 
(unleſs ſome 1nevitable Neceſſity hindereth ;) be- 
cauſe the appearing in GO p's Houſe, on Bis Day, 
is an Act of Homage and Fealty, due to the CR E- 
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the with-holding thoſe Rights and Dues from 
Go b, is a kind of rejecting Go pp, a diſowning 
his Sovereignty, and a withdrawing our Obedi- 
ence and Service. And this was the very Reaſon 
why the Profanation of the Sabbath was puniſh'd 
with Death among the Jews, the Sabbath * a 


4) Dr. Cave's Primitive Cbriſtianity, Part 1, cap. *. | 
Sign, 


442 Profanation of the Sabbath, &c. Book XI, 
Sign, or Badge of the Gop they own'd and 
 worſhipp'd (e). Thus Exod. xxxi. 13. My Sab- 
baths ye ſhall keep; for it is a SIGN between me 
and you, throughout your Generations; that ye may 
know that I am the LORD, that doth ſanttify you; 
or as the Original may be render'd, A Sign to ac- 
knowledge, that J Jehovah am your Santiifier, or 
vor God: For as our learned Mede obſerves, To be 

the Santtifier of a People, and to be their God, is all 
obne. So likewiſe very expreſly in Ezek. xx. 20. 
Hallow my Sabbaths, and they ſhall be a Sign be- 


* 8 
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(e) At this Day it is cuſtomary for Servants to wear the 
Livery of their Maſters, and others to bear Badges of their 
Order, Profeſſion, Servility, Sc. So in former Ages, and 
divers Countries, it was uſual to bear Badges, Marks, and 
Signs on divers Occaſions, In Ezek. ix. 4. 4 Mark was to 
be ſet on the Forehead of thoſe that lamented the Abominations of 
the City. The like was to be done upon them in Rev. vii. 3. 
and ix. 4. So the Worſhippers of the Beaſt, Rev. xii. 16. 
were to receive a Xapayua, A Mark in their right Hand, on 
their Foreheads, Thoſe Xagayuarae, Tg, Badges, &C. 
were very common. Soldiers and Slaves bear them in their 
Arms or Foreheads ; ſuch as were matriculated in the Heteriz, 
or Companies, bear the Badge or Mark of their Company ; 
and whoever liſted himſelf into the Society of any of the 
ſeveral Gods, recived a Xzeaypea, or a Mark in his Body, 
(commonly made with red-hot Needles, or ſome burning in 
the Fleſh,) of the God he had liſted himſelf under. And 
after Chriſtianity was planted, the Chriſtians had alſo their 
Sign of the Croſs. And not only Marks in their Fleſh, Badges 
on their Cloaths, Sc. were uſual; bur alſo the Dedication 
of Days to their imaginary Deities. Not to ſpeak of their 
Feſtivals, &c. the Days of the Week were all dedicated to 
ſome of their Deities. Among the Romans, Sunday and Mon- 
day, to the Sn and Moon; Tueſday to Mars; Wedneſday 
to Mercury, &. So our Saxon Anceſtors did the ſame; Sun- 
day and Monday, (as the Romans did,) to the Sun and Moon; 
Tueſday to 7uyſco; Wedneſday to WYoden; Thurſday to 
Thor ; Friday to Friga; and Saturday to Seater : An Account 
of which Deities, with the Figures under which they were 
worſhipped, may be met with in our learned Ferftegan, 
Chap. 3. p. 68. | 
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Cuay. VI. Neceſſity of Publick Worſhip. 443 
tween me and you, that ye may know that I am the 


LORD your GOD, or rather as before, ta acknow- 
ledge that I F EHOV AH am your GOD. 
The Sabbath being thus a Sign, a Mark, ar 
Badge, to acknowledge God to be their God, it 
follows, that a Negle& or Contempt of that 


Day, redounded to GOP; to flight that, was 


lighting God; to profane that, was to affront 
God; for the. Puniſhment of which, What more 
equitable Penalty than Death? And altho' un- 
der Chriſtianity, the Puniſhment is not made Ca- 
pow yet have we no leſs Reaſon for the ſtrict 

bſervance of this Holy Day, than the Fews, but 
rather greater Reaſons. For the Go p we Wor- 
ſhip, is the fame: If after ſix Days Labour, he 
was, by the Seventh, own'd to be Gop, the 


Creator; no leſs is he by our Chriſtian Lord's-Day : 


If by the Celebration of the Sabbath, the Remem- 
brance of their Deliverance from the Egyptian 
Bondage was kept up, and Gop acknowledged 
to be the Effetor thereof; we Chriſtians have a 
greater Deliverance, we own our Deliverance from 
Sin and Satan, wrought by a greater Redeemer 
than Moſes, even the Bleſſed JESUS, whoſe Re- 
ſurrection, and the Completion of our Redemption 
thereby, was perform'd on the Chriſtian Lord's- 
Ta. | 

And now, to ſum up, and conclude theſe In- 
ferences, and ſo put an End to this Part of my 
Survey: Since it appears, that the Works of the 
Lo 8p are ſo great, ſo wiſely contrived, ſo accu- 


rately made, as to deſerve to be enquired into; 


fince they are alſo ſo manifeſt Demonſtrations of 
the Creator's Being and Attributes, that all the 
World is ſenſible thereof, to the great Reproach 
of Atheiſm : What remaineth ? But that we fear 
and obey ſo great and tremendous a Being; that 


we be truly thankful for, and magnify * 


. 
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444 We Concluſon. ' Book NI. 
his infinite Mercy, manifeſted to us in his Works. 
And foraſmuch as he hath appointed a Day on 
Purpoſe, from the Beginning, for theſe Services, that 
we may weekly meet together, commemorate and 
celebrate the great Work of Creation; that we may 

pay y our Acts of Devotion, Worſhip, Homage, and 
Fealty to him; and ſince this is a wiſe and excellent 
Diſtribution of our Time, What ſhould we do, but 
conſcientiouſly and faithfully pay Go p theſe his 
Rights and Dues * ? and as carefully and diligently 
manage Go p's Time, and diſcharge his Buſineſs 
then, as we do our own upon our ſix Days; parti- 
cularly that with the pious Pſalmiſt, We love the Ha- 
'bitation of God's Houſe, and the Place where his Ho- 
nour dwelleth ; and therefore take up his good Reſo- 
lution in Plal. v. 7. with which I ſhall conclude; 
But as for me, I will come into thine Houſe in the Mul. 
titude of thy Mercy, and in thy Fear will I worfoip to- 
dards thy holy Temple. 
Now to 4 ſame Infinite Gov, the Omnipotent 
Creator and Preſerver of the World, the moſt graci- 
ous Redeemer, Sanctifier, and Inſpirer of Mankind, 
= all Honour, Praiſe, and Thanks, now and ever. 
men, 


ATABLE 


— — — — 


22 2 8 NB. RES 


0 r 1 p_ 
— PIC Ad er Wo" * 4 * * a —_— jo 
A Ag 3 aq * 1 R — * 
— * N 6 4 — * n » 
* * * 
* & . 111 te ACN 


— — 


at 


— IR 
oy 


— ere errnoe cos 


Principal MaTTERS contained in 
this BOOK. 


BE 
\ Bſtinence unuſual 211 


of the World 172 
Aged Perſons 173 
Ages of Learning and Igno- 

rance 272 
Air 4 
Innate | 121 
— Neceſlary to Vegetable- Life 


„ 
— Veſſels in Vegetables 406 
 —Bladder of Fiſhes 402 
—Pump, Experiments in it 
—Uſe in enlightening the 


World on 
—Heat under the Line, and 

in Lat. 81. 13 
Alce and Machlis * 
Aloe Americana 420 


Amphibious Creatures 157 
Anatomy comparative 318 


Anger 307 
Animals in general 84 
In Particular 260 


Places deſtroy'd by vile 

ones | 
Animalcules of the Waters 
180, 187, 401 


In Pepper-water | 308 
„ | 212, 371 
 Antipathy 35 

Aqueous Humour of the = 4 

repair'd 106 
Arabians 273 
Archytas's Dove 256, 276 

I 


Age of Man in all Ages 


Art and Nature coup 


Page 426 
Armature of Animals 238 
- Arteries 30 
Arts, by whom invented 276 
Aſcent of Liquors 52 
Aſclepiades 160, 390, 430 
Aſpera Arteria in Birds 341 
Aſs free from Lice 377 
Atmoſphere 8 4 
Attraction 32, 40, 52 
Auditory Nerves e 


Auguſtus Cæſar's Height 209 
Auguſtus King of Poland 291 
Auſtrian- Wells, how made 76 


R y 1 422 
"WY bone 160 
Badges, their Antiquity 
Balance of Animals 165 
Balls on N 234, 387 
Bat 8, 316 
Beaver 316 
Bees 232, 240 
mnettes 363 
Bejuco-Tree 2 
Bembſbury Camp 64 
Birch-Tree 223 
Birds | 333 
— Bills 192, 341, 344 
— Buoyance 9, 346 
— Ears 124, 54 
— Incubation 352 
—A wonderfu] Inſtinct of one 
e 
— Migra- 


— 


& o by 
4 - AS 
5 


. L - 
n 


I —_— wo 
— — * 1 
ae, a ME ne eee 


* . 
—— Ge — — — - 
— —— 1 "nn EN : — on 
odd IS. — 


- i 1 
© | ; 
1 : f 
19 
1 
1 
11 
| 
. | 
N 
| 
. 1 
[ . 


, ! 
| | 
al 

| 
N 


D 


— a 
— —— Is err 2 — 


F R k 5 
r eee GAY 


— 


The TABLE. 
7 . c nee” J 9 
2 : b 


Migration Page 347 
Motion 164 
Necks and Legs 165, 346 
Rapacious 256 
—Stomachs 345 
Births, Burials, &c. 174 


Blood, its Contrivance 201, 


32 
Blood- - Hound 204. 
laſhing,” how cauſed 30% 
Bohaques | { p12 
Bonaſus 242 
Bones Structure, &c. 159, 
294, 300 
Rrachmans 269 
rain 319 
Branches of Vegetables 418 
Bread os Wb 
Breaſts 255 
Breath ſhort on high Moun- 
tains 6 
Bredon-Hill 64 


Breezes, Sea and Land 18, 19 


Briar- Balls 390 
Brutes out-do Man in ſome 
Things - 7. 8. $5 
Bulbous Plants "Lt 
Butterflies Colours 365 
—VW hite ones 370, 370 

Tabbage Excreſcences 249 

Cadews 234 
Camel 324 


Canales Semicirculares 127 


Capillary Plants have Seed 


410 

Cardamine 414 
Carotid Arteries 321 
Carps 7 
Cartes vindicated 271 
Caſſada Plant | 58 
Caſes on Willow and other 
Vegetables 387 
Caſtor 198, 316 
Caterpillars 241, 395 
Caves bellowing 130 


| —Gontiers, and others, 64, 67 
| Celandine 429 


Camzleon Page ot, 240 
Chance 189, 194, 313, 435 
Cheop's Height 290 
Chickens 210 
Children numerous 178 
China 279 
Chyle 200 


Circulation of the Blood re- 


ſor'd - 146 
Claſpers 419 
Clocks Variation under the 

Aquinoctial 
Clock-Work, its Invention 

2 
Cloathing of Animals 4; 
Clouds 20, 49, 74 


Cold, how provided againſt in 
the Northern Regions 217 


Colours felt 143 
Colymbi | 355 
Combs of Bees, &c. 232 
Coneys 229 


Conſent of Parts, whence 305 
Cormorants Eye 104 
Cortex Peruvianus 421 
Countenance, whence its Va- 


riation ariſes 308 
Cranes 208 
Cricket 365 
— Mole 233, 305 
Crocodile 235, £43 © 
Croſs-Bill 193 
Crow 307 
Cryſtalline-Humour 104. 
Cuntur of Pera 169 
Cup of a Pepper-Corn 367 
| D 
Andelion 412 


Dangerous Things not 


eaſily diſcover'd 266 
Danie! 270 
Day and Night 45 
Days of the Week 436 


Dead Perſons found in the 


ſame Poſture as alive 24 
Deaf Perſons cured by a Fe- 
ver 304 


— Underſtand by the Motion 
| ; | of 


The 
of the Lips Page 11 
—Hear by * Help of a Noiſe 


Death-Watch 59 
Deer, Worms in their Heals 
Degree, its Meaſure _— 
Deſcent of heavy Bodies 32 
Deſtruction of Places by vile 
Animals 


126 


Dialects ö 
Diamonds grow 64 
Diaſtole of the Heart 147 

igeſtion 189 


Diſeaſes ſometimes uſeful 304 


Diſtribution of the Earth and 


Waters is well -: 7 
Dittany 420 
Divers . Hs 
Dog- Fiſh £09 
Dogs 197, 204 
Dolphin 238 . 
Douckers 355 
DrebelPs ſabmarine Ship 


5 
Drink afforded by Plants 422 


Dromedary 199, 324 
Drowned Perſons reviving | 
I 
Ducklings naturally run to x 
Water 168, 188 
Ducks Bills 193, 205 
_ Duggs 255 
Dung a Guard to Animals 242 
Lo 
D Agle 206, 230, 347 
— Wooden one of Re- 
gromont anus 276, 356 
Ear, outer in divers Animals 
115, 117 
Linward 120 
in the Womb ibid. 


—Conſent with other Parts 


128 
Effects of its Loſs 118 
— Muſcles 119 
— Wax 121 
Earth worm 223, 393, 399 


Earwig 


TABLE. 


Eels Page 203 
To | I 
4 „ and Tredadles a 


352 
—Of Inſe&s well laid up 382 


Aue Number laid 251 
Egypt famed for Art 2069 
Elephant 256, 316, pos 
Elephantiaſis 
Queen Elixabeib's Height 2 _ 
Elk 316 


Elm. Leaves, a nal bred 


therein 250 
Ephemeron 182, 234, 247 
Epicurus 160, 190 
Erect Viſion 111 
Evaporations 3 
. —how cauſed 4 
Excellence of God's Works 
425 
Eye Wo 
of Birds and Fiſhes 103 
——-Monocular 93 
— Shining or Feline 101 
— Wounds of it cured 106 
Eye-lids, Structure, &c. 107 
Ace 308, 309 
Farcy cured 58 
Fearful Animals couragious 
when they have Young 
208, 254 
Feathers 221, 334, 330 
Feeding the Young 255 
Feeling 142 
Fern ſeed 410, 414 
Feet 163, 206, 233, 338 
Figure of Man's Body 288 
Fingers 283 
Fiſhes Agreement with Birds 
103, 341, 402 
—Buoyancy whence - 
—Lowlſy 
— Motion, &. 
— Teeth 
Flowers 
Fleſh-Fly, &c, 
Fly of Iron 


gy . 


Flying Page 338 
— Of Man 207, 337 
2 25 Blood's Circulation in 

* ; 153 
. Folding of Leaves and Now- 
407 

Food of Animals 179, 254. 


Fool, Obſervables in one o- 


pened 329 


Foot 285, 316 


Foramen Ovale 154, 157, 326 
Foſſiles 45 6 
Fountains, where found 65 


. Origine 23, 25, SH, 75 
Fox | 
Freedlicius's Obſervations” nt 
Mount Carpathas 2231 
Frogs 3, $25 
—Rain | 245 
The great Froſt = 


Fruits, where Inſects hatch 375 
communicate with the Root 


209 

Fuci, Fungi, &c. and their 

Seed 414 
G 


Alen's Arguments againſt 


Chance 26, 428, 430 


—his Hymns to God 42 „434 
Galli Sylveſtres : [ 4 — | 
Galls 388 
Gaſcoigne Knight 134 
Gems, and Stories of them 311 
—of Vegetables 407 
Generation 246 
—ZEquiyocal 244, 380 
—-Of Inſects 374 
Genius of Man 264. 
Giants 289 
Gifts of Man are of God 
273, 268 
—to be improved 281 
Gills of Fiſhes 402 
Gizzard 199, 345 
Glama | 242 
Glands 7 mY 
Glaſſes broken with the Voice 


133 


The TABLE. 


Glaucus Page 209 
Gnat 191, 367 
— Generation 375, 383 
Goat tame and wild 1 
Graſhoppers "on 
Gratitude from Seneca 432 
Gravity 31 
Anne Green, ölen aft ter be- 
ing hanged 5 
Green Scum on the Waters 
1 
Grotta delli Serpi 39 
_ Grottos 67 
—Podpetſchio 68 
Growth of Grain ſpeedy in 
the frigid Zone 184 
Gryllotalpa 233, 365 
Guira Tangeima ho 3 
Gullet 196 
Guns heard afar off «+ WM 
— Shot, its Velocity 28 
Guts 200 
. 269 
Aditations of Animals 
| FL 4 226 
Hair TE | | 
Hand | 282, 298 
— Writing 308 
Hanged Perſons reviving 146 
Hang-Net 232 
Hare | 242 
Hawks | 206 
Head of Birds 340 
Headleſs People 89 
Hearing 1 
— How perform'd 124, 342 
Heart 298, 325 
—Of the Lamprey 300 
—Situation in Quadrupeds 
| 326 


Heat: 3 49 
—Of the Torrid Zone 17, 50 
— Of our Bodies 17 
—And Cold not Effects, but 

Cauſes of the Variations 
of the Winds 15 
Heavy Bodies deſcent 32 


5 Hedge · ot 


. — 9 , — * W x F 
- * PE * * 9 OF” 


The 


Hedge- hog Page 239 
Hemlock | 58 
Heron 256, 347 
Hills run Eaſt and Weſt 


Hollanders ſaw the Sun ſoon- 
er than ordinary near the 


Pole | 13 
Homer aſcribes Men's En- 
dowments to God 263 
Honey wood, Mrs. Mary 275 
Hop- ſtrings Uſe 405 
_ Viſible Horizon 283 
Hornets 191, 257 

_ Horſe-Fly 248 
Hurtful Creatures few 170, 
252 

Hyzna | 205 
W | 363 
As 194 
Ichneumon Fly 235˙ 379» 
385, 388, 

Waſp 371, 384, 385 
Henry Jenkin's Age  - 


Ignorant Ages 
- Impoſthume - unuſually diſ- 


charged 302 
Incubation 25%. 401 
Inclinations of Men 263 
Incus Auris x 123 


Infant's Ear in the Womb 120 
Inferiour Creatures cared for 
388, 213, 256 


Inſects 359 
A Antennæ 361, 362 
Care of their Young 207 
#29. 3/5 

— Conveyance from Place to 
Place ſingular | 304 

— Cornea and Eyes _ $59: 
Male and Female how 
known 363 

—— Mouth 189, 193, 233 
— Nidification 383 
—Poiſes SC: 366 
— Sagacity 369 
Shape 359 


TASLE: 


Inſtinct Pages 203, 214, 
220, 231, 237 

Intercoſtal Muſcles 152 
— Nerves 328, 330 
Invention 265 
—of the Antients 276 
Fob 269 
Joints 161 


Iron in the Foreſt of Dean 63 


Iſlands, why warmer than the 


Continents 49 
Iſſue numerous „ 
July 396 
Tvy 418 

| K 


Iſing, whence it affects 


Knives, c. ſwallowed and 


diſcharged 3 
L 

L Abyrinth of the Ear 127 
Lactealss 200 
Lakes | 217 
Larynx 148 
Laughter, how cauſed 306 
Learned Men 273 
—Ages 272 


Leaves of Vegetables 250 
AIInſects bred in them 250 


| 3 
Legs 206, 298, 316, 338 


Levity 35 
Lice --- | | 377 
Life in Vacuo 8 
—in compreſſed Air 5 
—its Length 172 


—Cauſe of long Life 193 
Proportion to Death 176 


Light 9 12, 26 


—its Velocity 28, 29 
Expanſion and Extent 30 


Likeneſs of Men 308 
Lion's Bones : 318 
Liſtning, what it doth 126 
Lord's Day 435 


—Why Capital among the 
Jews to prophane it 443 
Gg Lungs 


* N 


— 
— — — 
— ———— — — nnn 


The T A B L. E. 
Muſcles 


Lun Pages 14 #100 
pan of Duſt a 0 151 
— of Birds 240 


1 
M 
Aggots in Sheeps Nodes 


Cows Backs, Oc. 378 
Magnet | 274 
Magnus Orbis 8 


Males and Females Propor- 
tions 175 
Malleus Auris, by whom diſ- 

covered 123 
Man 270 
— Whether all Things made 


for him 5 5 
Mandeville, Sir Fohn 89 
Manſor 27 
Marſh- Trefoil 421 
Marriages, Births, and Buri- 

= 7. 174 

Maſtication 196 
Medicine 57, 420 
— Local 421 
Memory 262 


Metallick Trades, by whom 


invented 266 
Mice 27220 
Migration of Birds 347 
Milk „„ 


Minerals and Metals grow 63 
Miſſeltoe 415 


Mole 8, 92, 199, 205, 319 
—Ear 116 
Money | 311 
Moths Colours 365 
Motions of Animals 158 
—of the — Globe 

"3 
Motory-Nerves of the Eye 

106 
Mountains aud Valleys 70 


— Their Riches and Poverty 

75 
Mouth 129 
—Whence affected by the 


Sight 307 


3 


Pag. 158, 294, 298 
— Z£quilibrations of thoſe of 


96 . 


the Eye 
— Triangular : 153 
Muſick, by whom invented 
266 
Effects 134 
Muſtard- Seed 411 
Eck of Beaſts 322 
Nerves in Birds Bills 
205 344 
— Different in Man and Beaſts 
n 328, 330 
—PFifth Fair 306 
Water-Newt — 
Nictitating Membrane 109 
Nidification _ 232 
Nidiots or Niditts 191 
Nocturnal Animals Eyes 100 
Northern Nations, ſpeedy 
Growth of Vegetables there 
184 
—Provifiuns abit their Cold 
"#9 
Noſtrils 137 
Noxious Creatures 0 it; 
252 


—Remedies againſt them | $7 


Nutmegs 416 
Ak-Apples and Galls 
- 288- 


Objects, how painted on the 
Retina 111 
Obſervatory at Pelin in China 


©7P 
Odours 137 
Old Perſons 172 
Opium * "48 
Opoſſum 206, 208 
Original of Nations and Arts 

276 


Orkney Iſlands 218 
Os Orbiculare, by whom dif- 
| Covered 124. 


Oſtrich 


The 


Printing, its Invention 127 278 


＋ 2 1 L 


Oftrich Pages 259, 353, 354 Pronunciation Page 30 
Ottele's Age and Beard 173 Propagation of Mankind 174 
Otter 316 Providence divine, 1 
Oil-Bag | 334 againtt it anſwer d 55 
| — Pulices-Aquatici 186 
Arrots 192 Pumps, Cauſe why Water 
— Ethiopian 208 riſeth in them 11 
Par Vagum 328 Pupil of the Eye 99, 100 
Paſſions and Affections 330 Pythagoras 269 
Pectinated Work in Birds Eyes * 
103 Uadrupeds 315 
Pectoral Muſcles "247 Quail, Migration and 
Pendulums Variation under Strength 350 
the Line | | 
| Pericardium i in Man and Beats Ain, how made 20 
285, 327 R ts Uſe ibid. 
Perpetual Motion 267 — Mot about the ang 
Perſpiration inſenſible 290 
Phaeton in a Ring 367 More in the Hills than Vales 
Phalænæ, Generation of ſome 78 
of them . 225, 376 —Bloody, and other preter- 
Pharmacy „„ 23, 246 
Phryganeæ 234 — Of divers Places 23,79 
Pigeons Incubation 253 Rapacious Birds 339 
Pimpernel Flowers 412 Rattles, Inventions of them 
Place of Animals 166 276 
Plague, its Cauſe 16 Rattle-Snake 57, 396 
'—Frevented or cured by the Rats 208, 220 
Winds ibid. Raven 183, 205 
— Sore diſcharged unuſually Retractions 13, 284 
302 The Reformation 278 
Planets Motion round their Reptiles 393 
Axes 33 Reſpiration 145 
Figure 39 —Of watery Animals 7 
Plants, no Tranſmutation of In Vegetables 406 
them 409 In compreſſed Air 5 
Poiſonous 58 Ann rarefy'd Air 6 
Plexus Cervicalis $328 —Uſes 145 
Plumb-ſtones, the Danger of Rete mirabile 322 
ſwallowing them 302 Ribs 152,161 
Poiſing of the Body 281 Rivers Origin 75 
Polygamy unnatural 175 —Changing the Hair 224 
Poſture of Man 281 Long Tra of ſome 52 
Poiſon 397 Rotten Wood, its Uſe to the 
Preening and Dreſſing of Birds Northern People -. 
334 Royal Society vindicated 4.26 


Rumination 


200, 324 
622 


Ruſhes, 


Salamander 


The 


Ruſhes, Abimale bred in them 
| Page 349 


Agacity of Animals about 
Food 8 
241 
Saltneſs of the Sea 400 
Skeleton of Sexes different 


160 
Scolopendra 396 
Sea-Calf 157. 3 
Sea Pie 193 
Secretion 300 


Security of the Body againſt 
Evils ibid. 


Seed of Vegetables 407, Cc. 
Self-Preſervation 238 
Semination 412 
The five Senſes 85 
Senſitive Plants 412 
Serpents 394 
Shark 57, 243 
Shells 239 
Sight, its Accuracy in 3 
7 
— Acuated by - Diſeaſe 304. 
Why not double with two. 
Eyes 94 
Silk- Worms 385 
Skin 299 
Sky, why azure 12 
. Sleep procur'd 58 
—Prejudicial after Sun-rifing 
Smellen Cave 130 
Smelling 137, 204 
Smoak emitted through the 
Ears 123 
Inails 91, 110, 395, 399 
Snakes 394 
Snipes 192 
Snow, its Uſe 24 
Soils and Moulds 61 
Sound in Air rarefy'd and con- 
dens'd . 130 


—]n Italy, and other Places, 


133 


—On the Tops of high 


202 


Mountains Page 131 
— Velocity * £8,233 
Soul 261 
Speak ing- Trumpet 129 
Specifick Medicines 422 
Spider Eyes 90 
— arting their Webs 364 
—'Textrine Art 235, 383 
—Poiſon 236 
Spinning, by whom invented 

266 
Spring Origin 28 1, 76 
Where found 85. 77 
Squaring the Circle 266 
Squatina 209 
Squillulæ Aquaticæ 190, 364 
Squunk or Stonk 242 
Stalactites 6 


. 4 

Stapes Auris, by whom found 
out 132 
Stature, Size, and Shape of 
Man 288, 290 
Sting of Bees, &c. 240 
Stoicks Arguments for a Deity 
in Tully 2, 37, 44, 54. 


99, 108, 120, 137, 144, 159, 
167, 177, 180, 182, 203,207, 


220, 241, 204, 282, 297, 298 
Stomach 197, 324 
—Of Birds 345 
Animals found in it 379 
Stones eaten by Worms 192, 

22247 

Storm in 1703 "= By 
Strata of the Earth TE 

Straw-Worms ++ BIS 

Strong Men 291 

SuBterraneous Trees, Sc. 11 

- Sucking 209, 255 


Summer if cold, why wet 22 
Sun' s Diſk ance from the Earth 


| 29, 30 

| a round its own Axis 
33 

—Standing fill, Sc. 44, 45 


Swallows and Swi'ts 339, 349 
Swans Aſpera Arteria 341 
Swine 205, 212, 254, 319 

Sword- 


N 


| Sword- Fiſh's Eye 


The TABLE 


Page 105 
Sycophantick Plants 415 


3 Sot 7 351 
Abon or Tapun Bird 
| N * 
Tadpole 163 
„Tail of Birds 337 
Tarantula's Bite 135 
Taſte 140 
— Conſent with the Smell 141 
Tears . 108, 307 
Teeth 193 
Teleſcopes, Invention of them 
275 
Long ones 39 
Tents, their Inventor 266 
Terraqueous Globe balanced 
48 
Bulk and Motions 43 
Figure 


3 
— Situation and Diſtribution 
45, 47 
—Objections againſt its Struc- 
ture anſwer'd 47, 70, 80 


— Cauſe of its Sphæricity 40 


Thankfulneſs to God from 
Seneca 54, 87, 216, 4.33 


Thiſtles, uſeful in making 
Glaſs 405 
Thornback - - mas 
Tides 400 
Long-tail'd Titmouſe 231 
Tongue 149 ,295 
Ats Loſs 149 


Tortoiſe 158,211, 224, 239, 325 


Trades, Inventors of chem, &c. 
266 


Tranſmutation of plants 409 


Trees delight 1 in various Soils 
G1 

— how nouriſhed u. 
Tronningholm Gardiner 155 
Tuba Euſtachiana > a 
The hot Tueſday 17 
Tunicks of the Eye, why lin'd 
with black | 96 
Turnip Excreſcences 246 


* of the Ear, Page | 
* 


Ver 1 Mountains 70 
Vapours what, and how 


© raiſed 20, 48 
— Quantity raiſed 35 
How precipitated _ 22 


Variety of Things for the 
World's Uſe 53,181 404,420 


Vegetables 404 
Vegetation | 61 
Veins 298 


Ventriloquous Perſons 149 
Vertue, its great Uſe and Be- 


nefit 83 
Veſiculz of the Lungs, whe- 
ther Maſculous 151 
Veſpz-Ichneumons 228, 363, 
371, 385 

Vipers 394, 397 
—Cloathing 224 
Viſcera 5 298 
Vifion double — RA 
—Eret 111 
Uniſons 5 135 
Voice - 308 
Vulcano's 68 
Upminſter Regiſter 174 


how much above the Sea 51 
Uſeful Creatures moſt plen- 
tiful 169 
Things ſooneſt diſcover'd 
266 

W 


Andering Jew 173 
W Waſps Nidification, 
191, 233, 257, 385 


Waters 400 
—Forcible Eruptions of them 


| 77 
Waterwith of Jamaica 423 


Weather heavy and dark 20 


—Preſages of it 50, 412 
Wells, how dug in Auſtria, Sc. 


76 
Whales 401 
Wheat 181 


7 — Raining 


— 


Raining it Page 244 
Whiſpering- Places 119 
Wild- Pine 6 422 
Dr. Wills's Repreſentation of 
Reſpiration 145 
Winds 3 
— Healthful 15, 16 
— The Author's Obſervations 
- I 9 
> "Trade-Winds 5 0 
— The Product, not Cauſe of 
Heat and Cold BE 
Wind-pipe in divers Animals 
I 
Wings of Birds _ 
Of Inſects Be” 


Winter, the Preſervation of 
Animals therein 211 


Wiſdom, where ſeated 329 
Wood I 227 
Woodcocks 192, 205 


Wood. peckers 193, 339, 342 


The T A B L. E. 


Works of Nature and Art 
compar'd Page 38, 367 
World viſible and inviſible 


41 
— Beginning aſſerted by Ari- 


fotle 17 
—Kept clean 183 
Worms in the Fleſh 378. 
In the Guts 380 

An other Parts zbid. 
Wornils 378 
Worſhip of God 441 
Wry- neck _ 225, 242 

Olk of the Eyg, its Uſe 
" ED 351 
Young taken Care of 27 
In a certain Number 168 
252 


68 


. 2 
f E Irchnitzer Sea 


ET N11. 


B 0 OKS Printed for William 


InNys and J. RicHARDSON. 


I R. Derham- 8 Aſtro- Theology: Or, A Demonſtration 
| of the Being and Attributes of God, from a Survey of 
the Heavens, illuſtrated with Copper-Plates. Octavo, | 
2 Newtoni Philoſophiz Naturalis Principia Mathematica. 

Editio tertia aucta & emendata, Quarto,, 
Lectiones Opticæ annis 1669, 1670 et 1671, 

in Scholis publicis habitæ; et nunc primum ex MSS. in lucem 
_ editz. 4to. 


4 


The ſame in Engliſh, 8vo. = 

5 Opticks; or, A Treatiſe of the Reflection, Re- 

fraction, Inflection and Colours of Light. The Fourth Edi- 
tion, 8vo. : ; 

6 Univerſal Arithme tick ; or, A Treatiſe of Arith- 
metical Compoſition and Reſolution. To which is added, Dr. 
Halley's Method of finding the Roots of Equations Arithmetically. 
The Second Edition. Wo. 

7 Geometria Organica ; ſive Deſcriptio . 3 | 
univerſalis. Auctore Colino Mac Laurin, R. S. S., 

8 Methodus Incrementorum directa & a per Brook 
Taylor, 4to. 

9 Epiſtola ad Amicum de Coteſii inventis Curvarum N 
&c. 4to. 

10 An Analytick Treatiſe of Conic SeQions; By E. Stone. 410 

11 The Doctrine of Fluxions. By W. Emerſon, 8vo. 

12 Philoſophical Experiments and Obſervations of the late 
eminent Dr. Robert Hooke, S. R. S. and Geom. Prof. Greſh.- 
and eminent Virtuoſo's in his Time. With Copper- Plates. 

Publiſn'd by W. Derham, F. R. S. Octavo. 
_ 13 A Natural Hiſtory of Engliſh Inſects. Illuſtrated with a 
Hundred Copper-Plates, curiouſly engraven from the Life : 
And (for thoſe who deſire it) exactly coloured by the Author 
Eleazar Albin, Painter. To which are added, large Notes, 
and many curious Obſervations, - by W. Derham, F. R. 8. 
uarto. 

14 The Philoſophical Works of the Honourable Robert Boyle 
Eſq; abridged, methodized, and diſpoſed under the general 
Heads of Phyſics, Statics, pneumatics, Natural Hiftory, Chy- 
miſtry, and Medicine. The whole illuſtrated with Notes, 
containing the Improvements made in the ſeveral Parts of 
Natural and Experimental Knowledge fince his Time, By 
Peter Shaw, M. D. 3 Vol. Quarto. 


I 
N c : 
* RY 1 * 23 3 A os 9 8 bh STE.” IE. * * n 8 8 iS a Y 
© & * 3 2 * Ec | — 8 2 W L P08 * Fe 2 
E — : * 
2 
* 


4 
- 


e — , N * 1 A n 

#S 7 7. & ue F es > 5 * g mg 1 4 , 3 
8 1 e yy, « * " v ; FORESTS; * * ' 
TR 4 WS * oO 42 = * * * 


7 * A 
3 « 


La : HS» 
% * 


BOOKS — fir © W. Invvs, Ge. 


15 The Wit dom of God manifeſted i in che Works of the Crea- 


tion. In Two Parts, viz. The Heavenly Bodies, Elements, 


Meteors, Foſſils, Vegetables, Animals, (Beaſts, Birds, Fiſhes, 


and Inſects) more particularly in the Body of the Earth; its 
. Figure, Motion, and . Conſiſtency in the admirable Structure 
of the Bodies of Man, and other Animals; as alſo in their 
Generation, &c. With Anſwers to ſome Objections. By John 


Ray, late Fellow of the Royal Society. 'The eleventh Edition, 8 


Octavo. 
16 Mr. Ray's Three PhyGco-Theological Diſcourſes, concern- 
ing, I. The Primitive Chaos, and Creation of the World. 


II. The general Deluge, its Cauſes and Effects. III. The Diſ- 


ſolution of the World, and future Conflagration. Wherein 
are largely diſcuſſed the Production and Uſe of Mountains; 

the Original of Foun:ains, of formed Stones, and Sea- Fiſhes 
Bones and Shells found in the Earth, the Effects of particular 
Floods, and Inundations of the Sea, the Eruptions of Vul- 
cano's; the Nature and Cauſes of Earthquakes. Alſo an Hi- 


ſtorical Account of thoſe two late remarkable ones in Jamaica 


and England. With Practical Inferences. The Fourth Edition, 
IIluſtrated with Copper-Plates, Octavo. 

17 Perſuaſive to a Holy Life, from the Happineſs which at- 
tends it both in this World, and in the World to come. By 
Mr. Ray. 

18 Rai Hiſtoria Plantarum, 3 Tom. Fol. | 
19 —— Synopſis Methodica Stirpium Britannicarum 2 Editio 
tertia cum Iconibus, Octavo. 

20 Methodus Inſectorum, ſeu Inſecta in Methodum 
aliqualem digeſta. 

21 The Philoſophical Tranſactions and Collections, to the 
Vear 1744 abridged and * under general Heads, In 9. 
Vols. Quarto. | 

22 Dr. Robert Hoo! re's Polthumons Works, in which the 
preſent Deficiency of Natural Philoſophy 1s diſcourſed of; with 
the Methods of rendring it more certain and beneficial, &c. 
Publiſned by Richard Waller, Eſq; Folio. 

23 Pharmacopceia Edinburgenſis: Or, The Diſpeniatory of 
the Royal College of Phyſicians in Edinburgh. Tranſlated and 
improved from the Fourth Edition of the Latin, and illuſtrated 
with Notes, By Peter Shaw, M. D. To this Fifth, laſt and 
moſt cored Edition, is now added, a Tranſlation of the Diſ- 
penſatory for the Uſe of the Royal Hoſpital at Edinburgh; 
with the Operations, Virtues and Doſes of each Medicine, for 
the moſt ſafe and ſpeedy Cure of all Diſeaſes fHcident to the 


Sick-Poor ; which may be had ſeparate. 7 
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